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36, Bean l e a f  b e e t l e  m o r t a l i t y  a f t e r  7 days exposure  t o  
c o n s t a n t  t e m p e ra tu re s  r a n g in g  from 50-100° F.
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ABSTRACT
Polymorphic forms o f  t h e  bean l e a f  b e e t l e ,  Cerotoma t r i f u r c a t a  
( F o r s t e r ) ,  were s t u d i e d  in  an a t t e m p t  t o  i d e n t i f y  v a r i a n t  p h y s i o l o ­
g i c a l  and b e h a v i o r a l  c h a r a c t e r s  and e c o l o g i c a l  t o l e r a n c e s  c o r r e l a t e d  
w i th  observed  polymorphisms.
Color forms and marking p a t t e r n  types  o f  l a b o r a t o r y - r e a r e d  bean 
l e a f  b e e t l e s  showed no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  mating  
f r eq u e n cy ;  however,  t r e n d s  were observed  which were  c o n s i s t e n t  between 
males and fem a les .  Polymorphic forms showed l i t t l e  v a r i a b i l i t y  in  t h e  
d u r a t i o n  o f  a d u l t  l i f e  h i s t o r y  s t a g e s  or i n  f e c u n d i t y .  R ep r o d u c t iv e  
females  l i v e d  s i g n i f i c a n t l y  lo n g e r  th a n  th e  n o n r e p r o d u c t iv e  f e m a le s ,  
bu t w i t h i n  c o l o r  forms t h i s  d i f f e r e n c e  in  l o n g e v i t y  cou ld  be demon­
s t r a t e d  only  w i t h i n  b e ig e  forms.  W i th in  r e p r o d u c t i v e  fe m a le s ,  on ly  
b e ig e  could  be dem ons t ra ted  a s  l i v i n g  lo n g e r  th a n  c r im so n ,  w h i l e  
w i t h i n  th e  n o n re p ro d u c t iv e  females  on ly  salmon cou ld  be dem o n s t ra t ed  
as  l i v i n g  longe r  than  b e i g e .
Bean l e a f  b e e t l e  c o l o r  forms and marking p a t t e r n  ty p es  c o l l e c t e d  
from t h e  f i e l d  d i f f e r e d  s i g n i f i c a n t l y  in  w e i g h t .  Those b e e t l e s  
e x h i b i t i n g  marking c o n f lu e n c e  were  s m a l l e r  than  t h o s e  o f  o t h e r  p a t ­
t e r n s .  W i th in  t h e  c o l o r  forms,  on ly  t h e  h e a v i e s t ,  c r im so n ,  co u ld  be 
s e p a r a t e d  from t h e  l i g h t e s t ,  salmon and b e i g e .
D i f f e r e n c e s  i n  p a r a s i t i s m  by C e l a t o r i a  d i a b r o t i c a e  (Shimer) were 
no ted  among t h e  c o l o r  forms,  y e l lo w  a p p a r e n t l y  be in g  t h e  most s u s c e p ­
t i b l e ,  and p in k  t h e  l e a s t  s u s c e p t i b l e  t o  p a r a s i t e  a t t a c k .
x i i i
Mating f r e q u e n c y ,  l o n g e v i t y  o f  r e p r o d u c t i v e  forms,  and w e igh t  
a l l  showed s t r o n g  c o r r e l a t i o n s  w i th  i n t e n s i t y  o f  red  p igment .  C o r r e ­
l a t i o n s  among t h e s e  v a r i a b l e s  a t t a i n e d  s i g n i f i c a n c e  on ly  in  l o n g e v i t y  
x w e ig h t .
D i f f e r e n t i a l  c o l o r  form and marking p a t t e r n  ty p e  r e s p o n se  t o  
t e m p e ra tu re  was o b se rv ed ,  but no t e m p e r a t u r e - r e l a t e d  t r e n d s  could 
be e s t a b l i s h e d .  Yellow forms showed most r a p i d  p r o g r e s s i v e  m o r t a l i t y  
a t  a l l  t e m p e r a t u r e s .  I n  g e n e r a l ,  marking p a t t e r n  v a r i a n t s  showed 
a g r e a t e r  s i m i l a r i t y  o f  r e s p o n se  th a n  d id  th e  c o l o r  forms.
Techniques  fo r  r e a r i n g  th e  bean l e a f  b e e t l e  in  t h e  l a b o r a t o r y  
a r e  d e s c r i b e d .
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INTRODUCTION
Polymorphic animal s u e d e s  have long been o f  in te r e s t  to  
n a tu r a lis ts ,  taxonom ists, g e n e t ic is t s  and students o f  sp e c ia tio n .
The bean le a f  b e e t le , Cerotoma tr ifu r c a ta  (F o rster ),*  an econom ically  
important p est o f  the soybean, occurs in  a p a r t ic u la r ly  in te r e s t in g  
and complex polymorphic s e r ie s .  I t  i s  e s p e c ia lly  n o ticea b le  because 
o f  th is  in s e c t 's  abundance in soybean f ie ld s  o f sou th -cen tra l 
Louisiana.
An e a r lie r  study showed that the sexes d iffer ed  in the r e la t iv e  
frequencies o f  the various forms and that the r e la t iv e  proportions o f  
th ese  forms showed a c y c l ic  change through the year.
This study was in it ia te d  to  attempt to  c o rr e la te  polymorphism, 
the phenotypic m an ifestation  o f  a g en etic  base, w ith p h y sio lo g ica l and 
behavioral characters and ec o lo g ic a l to leran ces w ith in  th is  sp e c ie s .
*Coleoptera: Chrysomelidae
REVIEW OF LITERATURE
Bean Leaf B eetle
Background and H istory
The bean le a f  b e e t le , C. tr ifu r c a ta , was f i r s t  named and 
described  by Forster (1771) a s  Chrysomela tr ifu r c a ta . I t  was la te r  
described  by F abrlclus (1801) and named C rlo cerls  camlnea. A th ird  
name, Galeruca f lb u la ta . was published by Germar (1824). The sp e c ie s  
was tran sferred  to  the genus Cerotoma by Gemminger and Harold (1876). 
The name Cerotoma was f i r s t  presented by Chevrolat in 1837 and the 
genus was subsequently described by him in 1843. Although a non- 
v a lid  synonym, the Fabriclan C, camlnea was designated as the type 
sp e c ie s  by Chapius (1875). The genus Cerotoma has a lso  appeared in  
the l it e r a tu r e  in  error as Cerotana (Bowditch, 1913) and Ceratoma 
(Guerin, 1953).
The common name, the bean le a f  b e e t le , was suggested by Fopenoe 
(1889) in  reco g n itio n  o f  the hab it o f  th is  sp e c ie s  feed ing on bean 
le a v e s . £ .  tr ifu r c a ta  has a lso  been c a lle d  the " three-spotted  bean 
b ee tle"  (E ssig , 1926).
D is tr ib u tio n
C. tr ifu r c a ta  has been reported by Chittenden (1899) and Zappe 
(1919) as a n a tiv e  North American sp e c ie s . Indeed, l ik e  the  
D iab rotica  (Webster, 1895, 1901, 1902), the genus Cerotoma i s  probably 
o f  New World o r ig in  (Barber, 1945). The bean le a f  b e e t le  i s  a w idely  
d istr ib u ted  sp e c ie s , in h ab itin g  the en tir e  eastern  o n e-h a lf o f  the
2
3United S ta tes  as far north as New York (Schm elter, 1879) and south­
eastern  Canada (Horn, 1893; Wickham, 1897), and w ith the western  
l im it s  o f  i t s  d is tr ib u tio n  being Arizona (A rnett, 1963), Kansas 
(Popenoe, 1877), Nebraska (C hittenden, 1897), South Dakota (Anonymous, 
1962) and Minnesota (Webster, 1888). The f i r s t  published report o f  
th is  in sec t from Louisiana was by Townsend in 1885, with subsequent 
referen ces  by Webster (1888) and Chittenden (1897).
Economic Importance
The f i r s t  referen ce to  a food plant o f the bean le a f  b e e t le  was 
made by Popenoe in 1877, who sta ted  simply that i t  "eats h oles in  
the leaves o f  bush beans." L ou isiana's f i r s t  host record was given  
by Webster (1888), who reported i t  as feeding on garden beans and 
cowpeas. The food o f  the bean le a f  b e e t le  is  commonly considered to  
be r e s tr ic te d  to  p lants o f the fam ily Leguminosae (C hittenden, 1892; 
Webster, 1894; W ilcox, 1954; and M illiro n , 1958). There i s ,  however, 
one doubtful report o f th is  b e e t le  feeding on corn (M etcalf and 
F lin t ,  1962), and another on cotton  (Folsom, 1936). These are both 
probable cases  o f m is id e n tif ic a t io n . Many ea r ly  papers s tressed  the 
resemblance o f th is  sp ec ie s  to the spotted  cucumber b e e t le , D iabrotica  
undecimpunctata howardi (Barber), and cautioned aga in st confusing the  
two sp e c ie s  (Webster, 1888; Popenoe, 1889; and C hittenden, 1897).
Webster (1894), and Chittenden (1899) have theorized  that before  
the c u lt iv a t io n  o f beans, the bean le a f  b e e t le  fed upon sev era l w ild  
food p la n ts , notably t ic k  t r e f o i l ,  Desmodturn sp p ., bush c lo v er ,  
Lespedeza sp p ., and hog peanut, Apion spp.
4So far as can be determined, the f i r s t  published report o f  the  
soybean as a h o st for the bean le a f  b e e t le  was by McConnell (1915).
Both Eddy and N e tt le s  (1930) and I s le y  (1930) s ta ted  that the  
bean le a f  b e e t le  most o ften  a ttra cted  a tte n tio n  as a pest o f  soybean, 
cowpea, and snap bean. This was a t a time when soybean cu ltu re  in  
America was in  i t s  in fan cy . L ater, I s le y  (1942) s ta ted  that the  
"increase in  soybean acreage has changed the s ta tu s  o f  th is  sp ec ie s  
as a p est . . .  as many as 1800 b e e t le s  were c o lle c te d  in  100 sweeps
o f  a n e t ."  Motsinger and h is  coworkers (1967) point out th at th is
sp e c ie s  " is considered to  be a major p est o f  soybeans in  Louisiana"  
and "the most important in sec t  vector  o f  BPMtf" (bean pod m ottle v ir u s ) .
The feed ing o f  bean le a f  b e e t le  larvae and a d u lts  i s  sa id  to  
have g r e a te st  in ju riou s e f f e c t  on the growth o f h ost p lan ts during 
dry weather (Eddy and N e t t le s ,  1930; I s le y ,  1930), but th is  type 
weather i s  unfavorable for the development o f eggs, larvae and pupae. 
I s le y  (1930) reported t h is  in se c t  as being q u ite  to lera n t to  high  
tem peratures. Both McConnell (1915) and I s le y  (1930) have found the  
bean le a f  b e e t le  to  be more numerous in  soybean and cowpea grown on 
l i g h t ,  poor s o i l s ,  but the la t t e r  b elieved  th is  was a d ir e c t  r e s u lt  
o f  w ild  host p lant abundaneec However, according to  Wuensche (1970)
and Newsom (1973), soybean grown in  heavy c la y  s o i l s  r ecen tly  cleared
from hardwood fo r e s ts  produce the la r g e s t  bean le a f  b e e t le  populations  
in  L ouisiana.
Rearing
I s le y  (1930) and Eddy and N e tt le s  (1930) alm ost concurrently  
published a procedure for rearing the bean le a f  b e e t le .  Adults were
5caged on p lan ts using e ith e r  lantern  globes or b attery  ja r s . Eggs 
were c o lle c te d  by examining the base o f the p lant and the upper inch 
o f s o i l  surrounding the p la n t. Eggs were incubated on moist paper 
tow eling in t e s t  tu bes. Larvae were held  in  t in  sa lv e  boxes and fed 
e ith e r  cowpea r a d ic le s  or bean co ty led o n s. Pupation occurred in  
loose  s o i l  in  the bottom o f the sa lv e  boxes. I s le y  reared 457 
b e e tle s  through to  the adult s ta g e .
For many years there have been no reports o f attem pts to  rear  
the bean le a f  b e e t le .  R ecently , however, Eastman (1973) conducted 
experiments w ith a sep tic  rearin g  o f th e  bean le a f  b e e t le  on soybean, 
p into  bean, and cowpea c a llu s  t i s s u e s .  She d iscu ssed  p o ss ib le  a p p li­
ca tio n s o f  th is  method o f  rearin g  in s e c t s .  Cotyledonary t is s u e  o f  
soybean, cowpea, and p in to  bean were compared as la rv a l food for the 
bean le a f  b e e t le . She concluded that p u rp le-h u ll cowpea cotyledons  
were superior to  e ith e r  soybean or p in to  bean. Feeding larvae on soy­
bean and cowpea c a llu s  t is s u e  compared favorably with feeding o f  
cotyledonary t is s u e  o f e ith e r .
The larvae has been adequately described and figured by Boving 
(1930) and Peterson (1960).
Parasitism
Only one p a ra s ite  i s  mentioned in  the l ite r a tu r e  as a ttack in g  
the bean le a f  b e e t le .  McConnell (1915) f i r s t  reported C ela toria  
d ia b ro tica e  (Shimer) as p a r a s it iz in g  adult bean le a f  b e e t le s  in 
M iss is s ip p i, where i t  k i l le d  "only a sm all percentage o f  the b e e t le s ."  
I s le y  (1930) reared sm all numbers from f ie ld - c o l le c t e d  b e e tle s  in  
Arkansas. Eddy and N e ttle s  (1930) found th is  in sec t p a r a s it iz in g  
about 20 per cent o f  the population  in  South C arolina.
6C. d ia b ro tica e  was f i r s t  described  by Shimer (1871) who named 
i t  Tachina (Melanosphora) d ia b r o tic a e . I t  had been found p a r a s it iz in g  
D iabrotica v it ta ta  (F a b r ic iu s ) . S ince that time th is  sp ec ie s  has been 
found p a ra s it iz in g  sev era l a d d itio n a l sp ec ie s  o f  D ia b ro tica . includ ing
D. undecimpunctata howardi. D. v ir g ife r a  LeConte, D. t r iv i t t a t a  
Mannerheim, and D. b a ltea ta  LeConte (Thompson, 1943). Although f i r s t  
d isco v er ie s  o f C. d ia b ro tica e  p a r a s it iz in g  C. tr ifu r c a ta  occurred much 
e a r l ie r ,  Sweetman (1958) reported that th is  p a ra site  confined i t s  
attack s to the genera D iabrotica  and Acalymma.
In se c t ic id e  R esistan ce
Jensen and coworkers (1971) have shown that i t  may be p o ss ib le  
for the bean le a f  b e e t le  to  build  up low le v e ls  o f  r e s is ta n c e  to  
ch lorinated  hydrocarbon, organophosphate and carbamate in s e c t ic id e s .  
T his, in  fa c t ,  has occurred in  sev era l sp ec ie s  o f  D iab rotica . notably  
the w estern corn rootworm, D. lo n g ico rn is  (S ay), and the northern  
corn rootworta, D. v ir g ife r a  (Hamilton, 1965; B la ir  and Davidson, 1966; 
P a te l and Apple, 1966; and B a ll ,  1968). Both sp e c ie s  have developed  
r e s is ta n c e  to  a ld r in  and d iazinon and D. v ir g ife r a  has developed  
r e s is ta n c e  to  phorate.
I f  p e s tic id e  r e s is ta n c e  can be developed w ith in  a sp e c ie s , i s  i t  
not p o ss ib le  for th is  r e s is ta n c e  to  be correla ted  with other p oly­
morphisms? This has been demonstrated in  at le a s t  three sp e c ie s .
McEwen and S p lit t s to e s s e r  (1964) have found that both blue and green  
larvae o f  the cabbage looper, T rlchoplusla  n l (Hubner), occur in  nature. 
Color i s  g e n e t ic a lly  co n tro lled  w ith  green r e su lt in g  from dominance.
This g en etic  co lo r  factor  was found to  be a sso c ia ted  w ith DDT
7" se n s it iv ity "  in  th is  sp e c ie s . Blue larvae were more su sce p tib le  
than green, w ith larvae being interm ediate in th e ir  s u s c e p t ib i l i t y .  
Blood co lor  d iffe re n c es  were found to  r e s u lt  from d iffer en c es  in  the  
co lo r  o f  the haemolymph.
Reichmuth (1967a, 1967b) found DDT s u s c e p t ib i l i t y  in  the larvae  
Leptinotarsa decem lineata (Say) to  be correla ted  with the presence  
o f  carotin o id  pigments.
Gast (1961), studying d if f e r e n t ia l  s u s c e p t ib i l i t y  o f  larvae o f  
the corn earworm, H e lio th is  zea (Boddie), to  DDT, found that l ig h te r -  
colored  larvae "appeared" to  be more su sce p tib le  than the darker 
larvae . A ll larvae were treated  at the same ra te  (not c ite d )  and 
percent m orta lity  c a lcu la te d . The m orta lity  o f  yellow  larvae was 64 
p ercen t, black 33 p ercent, w ith green and red forms interm ediate.
The data were not subjected to  s t a t i s t i c a l  a n a ly s is .
Polymorphism
A ll authors s ta te  that co lo r  in  the bean le a f  b e e t le  i s  q u ite  
v a r ia b le . However, one paper shows an in con sisten cy  w ith  the o th ers . 
Anonymous (I960) described the sp ots  as red or brown when they in  
a c tu a lity  are black.
Most authors agree that the c o lo r s  range from yellow  to  red or 
yellow  to brown. Two papers, however, make mention o f  doubtful 
co lo r  form s--green (P etty  and W ainscott, 1961) and l ig h t  green 
(Norman, 1963).
In a previous study, Herzog (1968) c la s s i f i e d  the bean le a f  
b e e t le  co lor  v a r ia tio n s  in to  5 arb itrary  co lo r  ca teg o r ie s  as fo llo w s:  
beige (probably the "wild typ e"), pink, salmon, orange, and crim son.
8Horn (1893) has given a d escr ip tio n  o f  the bean le a f  b e e t le  
marking p attern  and i t s  v a r ia n ts .
"The usual co lo ra tio n  o f  the e ly tr a  c o n s is ts  o f  a tr iangu lar  
s c u te l la r  sp o t, which o ften  sends a narrow s tr ip e  along the base to  
the humeri. From the umbone a moderately wide s tr ip e  extends nearly  
to  apex; th is  s tr ip e  i s  o ften  in terrupted . Near the suture are four 
subquadrate spots arranged in a quadrangle; near the apex are two 
sm aller sp o ts ."
"The v a r ia tio n s  from th is  observed are as fo llow s: the larger
sp ots forming the quadrangle may be divided lo n g itu d in a lly , producing 
two lin e a r  sp ots in the p lace  o f  one. On the other hand, these spots  
may be lo n g itu d in a lly  co n flu en t, so that the two on each e ly tron  form 
a short v i t t a .  Specimens may occur with pale e ly tra  w ith merely a 
sm all s c u te l la r  tr ia n g le  and a sm all humeral black sp o t."
The complex s e r ie s  o f  marking pattern  varian ts was reduced by 
Herzog (1968) to  4 for s im p lic ity :  normal, broken v i t t a ,  marking con­
flu en ce , and marking suppression . The "normal" marking i s  that pre­
sumed to  have been the a n cestra l marking p attern . I t  co n sisted  o f  3 
p a irs o f  median spots and a p air o f la te r a l  e ly tr a l v i t t a e .  Two 
p attern  types re su lted  from reduction and one from exten sion  and con­
vergence o f  th ese  markings.
Herzog (1968) conducted the only s e r ie s  o f  experiments which 
were designed s p e c i f ic a l ly  to  study co lo r  and marking pattern  v a r i­
a tio n s  in the bean le a f  b e e t le , A d iscu ssio n  o f  the marking pattern  
types o f  C. tr ifu r c a ta  and th e ir  s im ila r i t ie s  with those o f  other 
sp ec ie s  was presented . S t a t i s t i c a l ly  s ig n if ic a n t  d iffe r e n c e s  were 
reported in  the proportions o f  d if fe r e n t  co lo r  and marking pattern
9types between males and fem ales, between c o lle c t in g  l o c a l i t i e s ,  and 
over tim e.
R esu lts  showed that the b eige  and pink co lor  forms were found 
in  greater  proportions in  the males w h ile  orange and crimson were 
found almost e x c lu s iv e ly  in fem ales. The salmon form was found with  
equal frequency in  both se x es . The frequencies observed for males 
and fem ales, r e s p e c t iv e ly , were as fo llow s: b e ig e , 80.5 and 56.7
per cen t; pink, 9 .0  and 5 .9  per cen t; salmon, 7 .2  and 7 .3  per cen t;  
orange, 3 .0  and 10.7 per cen t; and crimson, 0 .1  and 17.1 per cen t. 
The normal and con flu en t marking patterns were found with greater  
frequency in m ales, w h ile the broken v i t t a  character occurred with  
greater  frequency in  fem ales. Marking suppression occurred with  
approxim ately equal frequency in  both sex es . The frequencies  
observed for males and fem ales, r e s p e c t iv e ly , were as fo llow s:  
normal, 59.7 and 4 3 .1  per cen t; broken v i t t a ,  6 .8  and 32 .3  per cent; 
marking con flu en ce , 17.9 and 9 .5  per cen t; and marking suppression  
14.9 and 15.5 per c e n t . He concluded that sex linkage was ind icated  
in  the Inheritance o f  co lor  and marking pattern  in  the bean le a f  
b e e t le .
Only the crimson form appeared to  be a sso c ia ted  with lo c a l i t y ,  
w h ile  a l l  four marking pattern  types showed d if fe r in g  frequencies a t  
d iffe r e n t  c o l le c t io n  s i t e s .
A nalyses o f  co lo r  pattern  over tim e showed that there was a 
s ig n if ic a n t ly  larger proportion o f  the b eige co lo r  form in  la te  
summer populations than in  overw intering and spring popu lations. 
F lu ctu ation s o f  other co lor  c la s s e s  were not found to  be s ig n if ic a n t  
as changes in  the b eige  form were d istr ib u ted  across the four other
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co lo r  c la s s e s .  Marking pattern  v a r ia tio n s  showed the same general 
trends, however, a l l  4 marking p attern s showed s ig n if ic a n t  change 
in  frequency. The decrease in  the frequency o f  the beige form over 
the w inter would seem to  su b sta n tia te  F r o st's  (1959) statem ent that 
"overwintering ad u lts  are o ften  darker in  co lo r  than the summer 
generations o f the same sp ec ie s  . . . "
Weight determ inations were made for the 5 co lo r  c la s s e s .  S ig n i­
f ic a n t  d iffer en ce s  were found, w ith weight in creasin g  with in creases  
in  red pigment.
Mimicry
Webster (1895, 1896) has brought up the sub ject o f  in trasub­
fam ily mimicry between the genera Cerotoma and D la b ro tica . He has 
p ostu lated  that both Cerotoma r u fic o r n is  sexpunctata Horn and C. 
tr ifu r c a ta  mimic D0 undecimpunctata howardi. S im ila r ly , he suggests  
that another sp e c ie s  o f  Cerotoma mimics Paranapiacaba tr ie in c ta  (Say). 
F in a lly , Cerotoma arcuata O liv ier  i s  supposed to  be mimicked by 
Lema cru c ifera  Clark.
Current Research
Most current research  concerning the bean le a f  b e e t le  i s  centered  
around the development o f  a lte r n a te  methods o f  con tro l such as r e s i s ­
tant v a r ie t ie s  (Jensen, 1971; Clark and coworkers, 1972) and trap  
cropping (Jensen and Newsom, 1972).
There i s  in creasin g  concern over in se c t  transm ission  o f soybean 
v iru s  d ise a s e s . As the bean le a f  b e e t le  has been shown to  be a 
vector o f  v iru s d is e a s e s , p a r t ic u la r ly  the bean pod m ottle v iru s in
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soybean, research Is  underway to  study p la n t-v ir u s-v e c to r  r e la t io n ­
sh ip s (W alters, 1970; Horn and coworkers, 1970).
The genus Cerotoma i s  p resen tly  under taxonomic r e v is io n  by 
Dr. R. F. Ruppel o f Michigan S ta te  U n iv ersity .
An in c lu s iv e  bibliography o f  the l it e r a tu r e  concerning C. 
tr ifu r c a ta  and other sp e c ie s  o f  Cerotoma i s  in  preparation under 
the d ir e c t io n  o f  Dr. M. Kogan o f  the U n iv ersity  o f  I l l i n o i s  and the  
I l l i n o i s  Natural H istory  Survey.
Polymorphism
Richards (1961), in  a d iscu ssio n  o f  in se c t  polymorphism, sta ted :  
"A random c o l le c t io n  o f  any sp ec ie s  o f  in se c ts  i s  l ik e ly  to  show 
extreme v a r ia tio n  which may be due to  a l l  o f ,  or any combination o f ,  
four p rin cip a l causes: the occurrence togeth er o f  developmental
s ta g es; d iffe r e n c e s  between the two sex es; the e f f e c t s  o f  a v a r ia b le  
environment on the developing population; the e f f e c t s  o f  in te r ­
breeding amongst a stock  which i s  sub ject to  recurrent mutation and 
i s  not g e n e t ic a lly  uniform ." By Ford’s (1940) d e f in it io n , g en etic  
polymorphism i s  "the occurrence together in  the same h a b ita t o f  two 
or more d iscontinuous forms o f  a sp e c ie s  in  such proportions that the 
ra rest o f  them cannot be maintained merely by recurrent m utation."
Color p attern  polymorphisms have long been recognized among the 
in s e c t s ,  p a r t ic u la r ly  among the Lepidoptera. There i s  a lso  a con­
s id era b le  body o f  l it e r a tu r e  concerning polymorphism in C oleoptera, 
p a r tic u la r ly  concerning sp e c ie s  o f the fa m ilie s  Chrysomelidae and 
C o cc in e llid a e . Herzog (1968) presented a d isc u ss io n  o f  polymorphism 
in  in se c ts .
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Seasonal V a r ia b ility
Tower (1906, 1910) in a comprehensive study o f  42 "species"  o f  
L eptinotarsa found that a l l  sp e c ie s  studied  exh ib ited  seasonal 
changes in the frequency o f some ch aracter. L. decem lineata Say was 
found to  ex h ib it  the most extreme seasonal polymorphisms.
Tim ofeeff-R essovsky (1940) stud ied  the r e la t iv e  frequencies o f  
2 co lor  forms o f Adalla bipunctata Linnaeus. He found a s ig n if ic a n t  
change in the frequencies o f  the 2 forms from early  spring to la te
autumn and concluded that th ese  forms have opposing s e le c t iv e  values
a t d iffe r e n t  seasons o f  the year, enabling the polymorphism to be 
maintained w ith in  the population .
Tan (1949) stud ied  severa l e ly tr a l  co lo r  p attern  types in 
Harmonia axyr id i s  P a lla s , the in h eritan ce o f  which was governed by a 
m u ltip le  a l l e l i c  s e r ie s .  Although he found no s ig n if ic a n t  change in  
the frequencies o f  the d iffe r e n t  forms in populations from w inter to  
spring ". . . some in d ica tio n  o f  seasonal v a r ia tio n  has . . . been
noticed  , . , from A pril to  December . . . "  T'lis appears ". . . to
in d ica te  the adaptive nature o f  th ese  types to  the c lim a tic  
c o n d it io n s ."
Seasonal v a r ia tio n s  in  the frequency o f  some character have been 
observed a lso  in  v er teb ra tes. Gershenson (1945) found that in the 
hamster, C ricetus c r ic e tu s  Linnaeus, black form frequency underwent 
s ig n if ic a n t  changes corresponding to  the seasons. Although trends in  
d iffe r e n t  geographic regions were in op p osite  d ir e c t io n s , the trends  
remained e s s e n t ia l ly  constant from year to  year. He concluded:
"These changes in  the frequencies o f  black hamsters during w inter are  
caused by th e ir  lower (or . . . h igher) v ia b i l i t y  compared to  that o f
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normal ham sters."
M errell and Rodell (1968) studied populations o f  the leopard  
frog , Rana p ip len s Schreber. They found that there was a change in 
the frequencies o f  spotted  and unspotted forms over tim e, and con­
cluded that there was s e le c t io n  aga in st unspotted forms in over­
w intering populations ( s e le c t io n  c o e f f ic ie n t  o f  0 .2 3 -0 .3 8 ) .
Geographic Polymorphism
Numerous examples o f  microgeographic and geographic polymorphism 
have been reported in the l i t e r a tu r e .  Most o f  the sp e c ie s  o f  
L eptinotarsa studied  by Tower (1906) exh ib ited  geographic v a r ia tio n s  
to  a greater or le s s e r  ex ten t.
C rio ceris  asparagi (Linnaeus) showed in creasin g  marking confluence  
in populations from New York to  Washington D.C. (Lutz, 1908). A 
s im ila r  but op p osite  change in  e ly tr a !  sp o ttin g  occurs in  Epilachna 
v a r iv e s t is  Mulsant, with marking reduction proceeding south to Mexico, 
and marking confluence in creasin g  northward to Ohio (Landis and Mason, 
1938) .
Zulueta (1932) found that the various co lo r  forms o f  Phytodecta  
v a r la b i l ls  O liv ier  were ", . . found together but in  d iffe r e n t  propor­
t io n s  in  d if fe r e n t  l o c a l i t i e s ."  In fa c t ,  th is  rep resen ts a geographic 
v a r ia tio n  in  the sexual dimorphism o f the sp e c ie s , as the str ip ed  form 
i s  found almost e x c lu s iv e ly  in  the females near Madrid, Spain, w h ile  
Granada populations show th is  form with alm ost equal frequency in  both 
s e x e s .
Tower (1906) found that the extreme seasonal v a r ia tio n  o f  L. 
decem lineata d iffe r e d  from lo c a l i t y  to  lo c a l i t y .
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In studying 55 sp e c ie s  o f  C o cc in e llid a e , Johnson (1910) found a 
tremendous amount o f  lo c a t io n a l and geographic v a r ia tio n , but 
e s p e c ia lly  in Hippodamia convergens Guerin, Tan (1949) showed that 
populations o f  Harmonia a x y r id is  from d iffe r e n t  geographic areas 
varied in  the frequency d is tr ib u tio n  o f  various a l l e l e s  which gave 
r is e  to  e ly t r a l  marking p attern s in th is  sp e c ie s .
Eichhorn and Graf (1971) found a complete absence o f  dark forms 
o f Aphidecta o b iite r a ta  Linnaeus in some areas w h ile  they occurred 
commonly in other areas.
A froghopper, the meadow sp it t le b u g , Philaenus spumarius 
(L innaeus), i s  w idely  d istr ib u ted  in  Europe and North America. Con­
s id era b le  work has been done on th is  h igh ly  polymorphic sp e c ie s , 
concerning both the nomenclature o f  the polymorphic forms and d e ter ­
m ination o f  th e ir  comparative freq u en cies. O riginal d escr ip tio n s  o f  
33 v a r ie t ie s  were catalogued by M etcalf (1962). Beregovoi (1970) 
recognized 14 forms in cen tra l Europe, a l l  but 3 o f which were found 
in  the cen tra l U rals. Farish (1972) recognized 14 forms, a l l  but 2 
o f  which were found in North America, His c r ite r io n  for the occurrence 
o f  a morph in  North America was i t s  presence in excess  o f  0 .25  per 
cent o f  the to ta l  population .
Sexual Dimorphism
Bateson (1895) and Zulueta (1932) both working with Phytodecta 
v a r ia b i l ls  found that the frequencies o f co lo r  and marking oattern  
types varied  in  males and fem ales. They reported an almost continuous 
gradation from "greenish-gray” to  red, w ith the 2 extreme forms 
predom inating. Interm ediate forms occurred w ith only low frequency.
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The spotted  form predominated in m ales, w h ile the s tr ip ed  form was 
prevalent in  the fem ales. Of the spotted  form, red males and 
green ish-gray  fem ales were present w ith g rea test frequency.
Aphidecta o b lite r a ta  Linnaeus shows a pronounced sexual dimor­
phism in  co lo r  (Eichhorn and Graf, 1971), The co lor  o f th is  sp ec ies  
ranges from l ig h t  yellow  to  black . Five arb itrary  co lo r  groups were 
constructed  to  c a teg o r ize  the co lor  v a r ia t io n . A ll males f e l l  in 
groups I and I I ,  w ith 99.7 per cent in  group I .  The frequency d is ­
tr ib u tio n  o f the female co lo r  groups was as fo llow s: group I ,  0 .9
per cen t; group I I ,  78 .3  per cen t; group I I I ,  3 .8  per cen t; group IV, 
10 .0  per cen t; and group V, 7 .0  per c en t. Their fin d in gs in d ica te  
t h is  in se c t  to  be a dimorphic sp e c ie s  with dimorphic males and p oly­
morphic fem ales.
Although Parish (1972) made no mention o f sexual v a r ia b i l i ty  in  
morph frequency in Philaenus spuroarius. Beregovoi (1970) sta ted :
T,The v a r ia tio n  o f the fem ales in  th is  sp e c ie s  i s  much greater than 
that o f  the m ales."  Color pattern v a r ia tio n  in  th is  sp e c ie s  was con­
centrated  on the dorsal surface o f the body, the frons, and the 
p le u r ite s .  The co lo r  p attern  o f  the dorsal surface varied  indepen­
d en tly  o f the frons and p le u r ite s .  In the males the frons was in v a r i­
ably  w h ite , w h ile  in females i t  ranged from w hite to  w hite w ith a 
lo n g itu d in a l b lack  s tr ip e .  Female p le u r ite s  were in variab ly  w h ite ,
i
w h ile  those o f males were e ith e r  w hite or b lack . There was a high  
p o s it iv e  c o r r e la t io n  (r=0.93) between the frequencies o f  black  
frons in  females and w hite p le u r ite s  in  m ales. This stro n g ly  in d ica tes  
a u n it in h eritan ce  o f  the two ch aracters.
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Sexual S e lec tio n  and A sso rtiv e  Mating
Tower (1906), in  studying L entinotarsa oblongata Tower, L. 
undecemlineata S ta l, and L. decem lineata. determined that a s so r t lv e  
mating was not observed between in d iv id u a ls  o f  d if fe r e n t  co lo rs  or 
between in d iv id u a ls  e x h ib itin g  d iffe r e n t  marking pattern  typ es. How­
ever, a s s e r t iv e  mating was observed with resp ect to  s iz e ,  i . e . ,  
in d iv id u a ls  o f  the same s iz e  mated w ith greater frequency than did 
extreme in d iv id u a ls .
Shepoard (1952) studied  sexual s e le c t io n  in the moth, Panaxia 
dominula (L innaeus). Both males and females ex h ib it  severa l forms.
He found that females prefer to  mate w ith males belonging to  forms 
other than th e ir  own. Males, on the other hand, showed no such 
p referen ce.
Burns (1966), in a study o f  populations o f  P a p ilio  glaucus 
Linnaeus, concluded that the monomorphic yellow  males mated preferen ­
t i a l l y  w ith the yellow  form o f the dimorphic female rather than with  
the black mimetic form. However, P lisk e  (1972), in  a subsequent 
study on the same sp e c ie s , could not d u p lica te  Burns' fin d in gs and 
concluded that no sexual s e le c t io n  by co lor  occurs in  P. g lau cu s.
S ize  and Structure
Tower (1906) noted con sid erab le d iv e r s ity  in the s iz e  o f  
L ertin otarsa  oblongata, L. undecem lineata, and L. decem lineata but 
th is  d iffe r e n c e  in  s iz e  could not be correla ted  with co lo r . However, 
in  a l l  sp e c ie s  o f  Leptinotarsa stud ied  there was a "strong" co rr e la ­
t io n  between a l l  v a r ia tio n s  in co lo ra tio n  and s tru ctu ra l ch aracters.
Eichhorn and Graf (1971) could find no c o r re la tio n  between s iz e  
and co lo r  in  Aphidecta o b l i te r a ta .
17
Sex Determ ination
Smith (1950) stud ied  the chromosomes o f  many sp e c ie s  o f  
C oleoptera. He found that the fam ily Chrysomelidae was the most 
heterogeneous group in the order, w ith d ip lo id  numbers ranging from 
16 to  36. He found 3 types o f sex determ ination systems in  males 
o f  th is  fam ily: XO, XY, and Xy  ^ (sm all, parachute-shaped Y con­
sidered  by Smith to  be p r im it iv e ) ,
METHODS AND MATERIALS
Color and Marking P attern  V ariations
The arb itrary  co lo r  c la s s i f i c a t io n  o f  Herzog (1968) was 
m odified to  include a s ix th  ca teg o ry --y e llo w . This category was 
comprised mainly o f  in d iv id u a ls  which would have been c la s s i f i e d  as 
beige in the former study. However, s in ce  some marginal y e llo w -  
orange forms occurred, i t  i s  p o ss ib le  that some yellow  in d iv id u a ls  
would have been c la s s i f i e d  as salmon in  the o r ig in a l grouping. The 
marking p attern  c a teg o r iza tio n  follow ed was id e n tic a l to  that used 
in the former study.
Bean Leaf B eetle  C o llec tio n s
Bean le a f  b e e t le s  were c o lle c te d  from m ixtures o f  w hite c lover  
(Trifolturn repens L .) and Persian c lo v er  (T rifolium  resupinatum L.) 
or from Lee, Dare or Bragg v a r ie ty  soybean (G lycine max (L .) Merr.) 
by means o f a 1 5 -in . diameter sweep n e t. B ee tles  were placed in  
3 x 6 x 1 5 -in . p o lyeth y len e bags. Each bag was provided w ith a 
12 x 1 2 -in . sheet o f paper tow eling and sev era l soybean l e a f l e t s .  The 
l e a f l e t s  provided food and prevented d e ss ic a t io n  o f  the b e e t le s  by 
supplying m oisture. The paper tow eling  absorbed any ex cess  water o f  
condensation and provided a d d itio n a l su rface area for the b e e t le s  to  
prevent overcrowding. Bags con ta in in g  b e e t le s  were placed in  a 
2 x 2 x  4 - f t .  styrofoam  ic e  ch est con ta in in g  ic e  for f ie ld  storage  
and tra n sp o rta tio n . This was n e c e ss ita te d  due to  ex c e ss iv e  heat in  
the f ie ld  which would have r esu lted  in  high m o rta lity . I t  was a lso
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deemed necessary to  In h ib it b e e t le  a c t iv i t y  due to  extreme crowding 
con d ition s w ith in  the polyeth ylen e bags.
The b e e t le s  were taken to the laboratory and stored  in  a 
r e fr ig er a to r  at 45° F. u n t i l  they could be examined.
Rearing Technique
Bean le a f  b e e t le s  were c o lle c te d  from the Richard Farm near 
Krotz Springs in S t. Landry Parish , L ouisiana, on June 20, 22, 27, 
and July 7, 1970. S ince the females were gravid , they were separated  
from the males using sexual d if fe r e n t ia t io n  c r i t e r ia  described by 
Eddy and N e ttle s  (1930), and Herzog (1968), The b e e t le s  were 
examined w ith the a id  o f a binocular d is s e c t in g  m icroscope. The 
fem ales were numbered for id e n t if ic a t io n  and co lo r  and marking 
p attern  tyoes were recorded for each. The fem ales were placed s in g ly  
in  5-dr. (26 x 55 mm.) s h e ll  v ia ls  which were subsequently capped 
with polymerized p la s t ic  stop p ers. The in se r ts  from the p la s t ic  
caps had been removed and severa l h o le s  were burned in to  the caps 
w ith a redhot probe to provide for a ir  exchange. Soybean l e a f l e t s  
o f the Bragg v a r ie ty  were c o lle c te d  from the H il l  Farm on the 
Louisiana S tate  U n iversity  campus, Baton Rouge, and placed in  v ia ls  
as food.
Females were held  in  an environmental cab in et a t a temperature 
o f  80+2° F, and 14-hr. l ig h t  and 10-hr. dark p er io d s. A d d itio n a lly , 
a l l  l i f e  c y c le  sta g es  in  the rearing process were maintained under 
the same temperature-photoperiod environmental regimen. R e la tiv e  
humidity remained u ncontrolled , but ranged from approxim ately 25 
to  75 per cen t.
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Every 2 days the b e e t le s  were transferred  to  clean  v ia l s  and 
provided w ith a fresh  food supply. V ia ls  needed to  be changed 
because the buildup o f excrement provided a medium for fungal and 
mold development. L ea fle ts  a lso  required changing because of  
d e s s ic a t io n , b e e t le  feed ing a c t i v i t i e s ,  and the lik e lih o o d  o f mold 
development. The v ia ls  were washed in  a commercial detergent and 
oven-dried at 212° F.
I f  tach in id  p a ra sites  emerged from the fem ales, the puparia 
were kept u n t il  the adult f ly  emerged. When the females died without 
p a ra site  emergence, they were autopsied  by d is s e c t io n  to  determine i f  
p a ra site  larvae were present w ith in  the abdomen. Species id e n t i f i ­
ca tio n  o f larvae, pupae, and ad u lts was made when p o ss ib le .
The actu a l rearing technique was a m od ifica tion  of the procedures 
used by I s le y  (1930) and Eddy and N e ttle s  (1930).
V ia ls  and l e a f le t s  were checked for the presence o f eggs every  
other day. In the event that eggs were found, the number o f eggs 
was recorded in d iv id u a lly  for each fem ale. The eggs were transferred  
to  1 -o z . p la s t ic  rearing cups by means o f  a s iz e  "00" cam el's h air  
brush, or very c a r e fu lly  w ith  a f in e  p rec is io n  jew elers fo rcep s. A 
maximum o f 5 eggs was placed in each cup for maximum u t i l iz a t io n  of  
space and minimum crowding. The bottom o f each rearin g  cup was 
provided w ith  5 p ieces  o f 1 x  1 - in . paper tow elin g . The paper tow el­
ing was saturated  with water to  maintain a high le v e l  humidity w ith in  
the cups, thereby keeping the eggs from drying ou t. A t ig h t - f i t t i n g ,  
p la stic -c o a te d  cardboard cap was then placed on each cup. A fter 2 
days the eggs were moistened w ith a 0 .5  per cent aqueous cupric
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s u l f a t e  (CUSO4) s o l u t i o n  t o  i n h i b i t  fu n g a l  growth on th e  eggs which 
would have  r e s u l t e d  i n  egg m o r t a l i t y .
Approximately 1 day before the eggs hatched, the cups were 
provided w ith a la rv a l food source, c o n s is t in g  o f cotyledons from 
fr e sh ly  sprouted Crowder pea (Vigna s in e n s is  (L .) E n d l.), purple- 
h u ll  cowpea (V. s in e n s is ) , or p in to  bean (Phaseolus v u lg a r is  L.) 
co ty led o n s. Attempts to  use soybean (G. max) and black-eyed pea 
(V. s in e n s is )  cotyledons as a la rv a l food source were abandoned.
The food plant sp ec ie s  used depended upon the a v a i la b i l i t y  o f seed 
during the lG-month period o f  th is  experim ent. Seeds were placed 
between 2 layers o f C ellu cotton  in  h alves o f 6 - in . p e tr i d ish es .
The C ellu cotton  was saturated  w ith water and the seed allowed to  
germinate u n t il  i t  sprouted and the r a d ic le  emerged. The seed co a t, 
r a d ic le ,  and plumule were removed. The cotyledons were immersed in  
a 0 .5  per cent so lu t io n  o f cupric s u lfa te  and allowed to soak for 
5 to  10 m inutes. This served to  s u r fa c e - s t e r i l iz e  the cotyledons and 
in h ib ited  fungal growth. Soaking in  th is  so lu t io n  for a longer 
period o f time resu lted  in  absorption o f  s u f f ic ie n t  cupric s u lfa te  to  
cause the death o f at le a s t  a portion  o f the cotyledonary t is s u e .  The 
cotyledons were then placed over the eggs w ith the f la t  or concave 
median surface down to  insure that the larvae found th e ir  food source. 
The rearin g  cups were examined p e r io d ic a lly  and m oisture and food were 
rep lin ish ed  as needed.
Approximately 1 to  2 days before the prepupal stage was atta in ed  
the larvae and cotyledon were transferred  to  rearing cups which had 
been f i l l e d  to  %-in. w ith coarse sand to  provide a su ita b le  s i t e  for 
pupation. The sand was moistened to  provide a high r e la t iv e  hum idity.
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Care was taken not to  supersaturate the sand due to  the p o s s ib i l i t y  
o f the larvae drowning. The cups were examined p e r io d ic a lly  and the  
sand moistened as needed. A fter the prepupal stage had been a tta in ed  
the cotyledons were removed.
No data were kept concerning the duration o f  the incubation  
period or the duration of the immature s ta g e s .
Pupal holding cups were examined d a ily  for adult emergence. 
Emerging ad u lts were transferred  s in g ly  to  holding v ia ls  contain ing  
soybean l e a f le t s  and were assigned id e n t if ic a t io n  numbers which 
f a c i l i t a t e d  the maintenance o f lin eage  record s. Marking patterns were 
evident almost immediately upon adult emergence, but i t  was found 
that the f in a l  background co lor  was a tta in ed  and remained constant 
only a fte r  5 to  7 days. I t  was for th is  reason that p a irin gs for 
mating attem pts were made from 5 to  10 days a fte r  emergence of the 
a d u lts .
At in te r v a ls  o f  from 2 to  7 days, as time perm itted, the 
b e e tle s  were examined under a low-power binocular d is se c t in g  micro­
scop e. The sexes were separated by a method described by Eddy and 
N e ttle s  (1930): "The male form p ossesses a more blunt la s t  abdominal
segment than does the fem ale. The male a lso  p ossesses one more v is ib le  
segment in the abdomen than the female does."  Color and marking 
pattern  were recorded for each in d iv id u a l and pairs were se le c te d  for 
mating attem pts. The se le c te d  pairs were placed in  5-d r. v ia ls  pro­
vided with soybean l e a f le t s  for mating and o v ip o s it io n . The v ia ls  
and le a f le t s  were examined d a ily  for o v ip o s it io n  in i t ia t io n .  In the  
event that the male died before mating occurred, another male was 
su b stitu ted  w ith the hope th at mating would occur. This was repeated
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u n t i l  mating was achieved or the female d ied . I f  the female died  
before the male, he was recycled  in to  the pool o f  unmated fem ales.
I f  mating occurred, the male remained w ith the female u n t i l  he died  
or u n t i l  the female d ied . In the la t t e r  ca se , he was recycled  in to  
the pool o f  unmated fem ales.
By October the f ie ld -c o l le c t e d  leaves were senescent and drying, 
o f l i t t l e  value as food. I t  was decided to  use seed lin g  soybean 
p lants as an adult food source. Greenhouse f l a t s ,  which measured 
35.5 x 50 .8  x 8 .5  cm., were f i l l e d  to  a depth o f  approxim ately 5 
cm. w ith commercially a v a ila b le  v erm icu lite  (expanded m ica). Soybean 
seed , w ithout regard for v a r ie ty , were planted and covered w ith a 
th in  layer o f  v erm icu lite . The v erm icu lite  was then saturated  with  
water and subsequently watered d a ily .  A fter approximately 5 days o f  
when the seed lin g s  had reached a h eigh t o f  1 to  3 in . they were 
pulled from the v erm icu lite  and placed in  v ia ls  as adu lt food. The 
soybean seed lin g  food source was replaced every 2 days as were the  
soybean l e a f l e t s .
As the rearing program neared i t s  term ination , egg production  
reached a point where time lim ita tio n s  no longer perm itted handling  
o f  the eggs Immediately. Therefore, eggs were placed in  a r e fr ig era to r  
a t approxim ately 45° F. w h ile  s t i l l  in  the o v ip o s it io n  v ia l s .  They 
were held  u n t i l  time permitted th e ir  handling.
Weight Determ inations
B ee tle s  were c o lle c te d  from c lo v er  near the Richard Farm on 
A pril 29 and May 7 , from seed lin g  soybean on June 8 and from soybean 
on June 25 and Ju ly  16, 1971. Another c o l le c t io n  was made from
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numerous soybean f ie ld s  in the H a rr iso n b u rg --J o n esv ille --S t. Joseph, 
Louisiana area on July 14, 1971.
The b e e t le s  were separated in to  the proper co lor  and marking 
p attern  ca teg o r ies  with the aid o f  a binocular d is s e c t in g  m icroscope. 
They were then weighed on a M ettler type B balance and w eights were 
recorded to  the nearest 0 .1  mg.
In se c t ic id e  Study
Bean le a f  b e e tle s  were c o lle c te d  5 tim es during 1971 from the 
Richard Farm in  S t. Landry Parish . C o lle c t io n s  made April 30 and 
May 7 by the sweeping method were from m ixtures o f w hite (T. repens) 
and Persian c lover (T. resupinaturn). One c o l le c t io n  was made by 
hand-picking from seed lin g  soybean on June 8. The f in a l two c o l ­
le c t io n s  were swept from soybean on June 25 and July  16. The b e e t le s  
were brought to the laboratory, sexed , and categorized  as to  co lor  as 
described above. Marking pattern  v arian ts were disregarded in th is  
study.
The b e e t le s  were treated  to p ic a lly  with graded dosages o f methyl 
parathion (0 , 0-dim ethyl 0 -p -n itrop henyl phosphorothioate) to  attempt 
to  determine d if f e r e n t ia l  response o f the various co lo r  forms to  th is  
commonly-used p e s t ic id e .
R ecry sta llized  methyl parathion was d isso lv ed  in acetone to  ob­
ta in  a weight by volume stock  so lu tio n  o f  the to x ic a n t. From th is  
stock  so lu tio n  s e r ia l  d ilu t io n s  were prepared by means o f volum etric  
p ip e tt in g . The concentrations o f to x ica n t which were used in th is  
study were 0 .0 1 , 0 .0 1 5 , 0 .0 2 , 0 .0 3 , 0 .0 4 , and 0 .1  .u g ./u l.
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The in se c t ic id e -a c e to n e  so lu tio n s  were placed in a micrometer- 
driven 1 ml. g la ss  syringe f i t t e d  with a 1 in . ,  27-ga. hypodermic 
needle and ca lib ra ted  to  d e liv e r  a volume o f  1 u l. The b e e tle s  
were treated  in ascending tox ican t concen tration  s e r ie s ,  beginning 
with an acetone control treatm ent. The b e e t le s  were hand-held and 
the I u l. d rop lets  were applied  at the apex o f the e ly tra  so that the 
tox ican t in acetone was drawn up under the wing covers.
A maximum o f  25 b e e t le s  were confined on 2 - in . soybean seed lin g s  
in 1 -p t. p la s t ic -c o a te d  cardboard cups f i t t e d  with a p la s t ic  top. The 
b e e tle s  were held at room temperature (ca . 75° F .) .  M ortality  counts 
were made at 24 and 48 hours a f te r  treatm ent. The c r ite r io n  for death 
at 48 hours was se t  as the in a b il it y  to  r e ta in  or regain  the upright 
p o s it io n .
Temperature Tolerance S tud ies
Seven temperatures were se le c te d  for study o f temperature 
to leran ce response in  the bean le a f  b e e t le :  50, 60, 70, 80, 90, 95,
and 100° F, C o llec tio n s  were made from the Richard Farm on 14 c o l ­
le c t in g  dates during 1972 allow ing for 2 r e p lic a t io n s  per temperature 
stu d ied . Date o f  in i t ia t io n  and the temperature to  which each lo t  o f  
b e e tle s  was exposed are presented in  Table 1.
The b e e t le s  were separated in to  th e ir  r e sp ec tiv e  co lor  and mark­
ing pattern  c a teg o r ie s  w ith the aid  o f  a b inocular d is s e c t in g  micro­
scope. Females were placed in  5-dr. s h e ll  v ia l s  provided with a food 
source o f soybean l e a f le t s  and capped with a polymerized p la s t ic  
stopper. Each lo t  o f b e e t le s  was placed in  an environmental cabinet 
which was programmed for the d esired  temperature. A ll temperatures
Table 1. Dates o f in s ta l la t io n  and number o f  bean le a f  
b e e tle s  included in r ep lica ted  temperature 




Date o f  
I n s ta lla t io n
Number o f  
B eetles
100° I June 12 701
II August 20 945
95° I July 4 1061
II August 25 1062
90° I June 21 994
II September 16 991
80° I July 12 1209
II July 25 972
70° I July 21 899
II July 31 1091
60° I May 26 734
II August 21 866
50° I June 5 317
II September 21 971
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w ith in  +2° F, w ith the exception  o f the 50° t e s t ,  which flu ctu ated  
w ith in  +5° F. A ll t e s t s  were conducted under a 14-hr. l ig h t  and 10- 
hr, dark photoperiod, again with the exception  o f  the 50° t e s t .  Due 
to  lack  o f  environmental cab inet space, th is  t e s t  was conducted in a 
r e fr ig e r a to r  in to ta l  darkness.
The food source was replaced and clean  holding v ia ls  su b stitu ted  
every 2 days.
Longevity was chosen as the c r ite r io n  for temperature to leran ce , 
i . e . ,  length  o f time from in it ia t io n  to  death. The t e s t s  were 
checked d a ily  or every two days for b e e t le  m o rta lity . Dead b e e tle s  
were removed and recorded at that time.
Again in 1972, f ie ld -c o l le c t e d  lea v es  were rap id ly  approaching 
senescence by September and were drying rather rap id ly , e sp e c ia lly  
a t the higher tem peratures. Therefore, soybean seed lin g s were sub­
s t itu te d  as the food source. They were replaced every 2 days in the 
80 and 90° t e s t s ,  tw ice weekly in the 60 and 70° t e s t s ,  and weekly 
in  the 50° t e s t .  By th is  time the 95 and 100° t e s t s  had been 
concluded,
P a r a s i t i s m
Since a s ig n if ic a n t  number o f  f ie ld -c o l le c t e d  b e e t le s  were to 
be observed in the course o f  the temperature to leran ce study, a means 
was provided whereby percentage p arasitism  for the various co lo r  and 
marking forms was determined. A ll p a ra s ite  pupae found w ith in  the 
holding v ia ls  were recorded. Further, a f te r  death occurred a l l  
bodies were autopsied  to determine i f  p a ra s ite  larvae or pupae were
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present w ith in  the abdomen. Species id e n t if ic a t io n s  were made when 
p o ss ib le .
S t a t i s t i c a l  Analyses
The combination o f  the 6 co lo r  and 4 marking pattern types com­
prised a 6 x 4 fa c to r ia l  arrangement o f  treatm ents in  a complete 
block design  rep lica ted  over 4 g en eration s. Due to w idely  variant 
c la s s  and sub class s iz e s ,  a l l  data r e su lt in g  from rearing s tu d ie s ,  
includ ing l i f e  c y c le  and egg production, were subjected to le a s t -  
squares (LSMLGP) analyses o f  varian ce, ad ju stin g  for covariance as 
necessary (Least-Squares and Maximum Likelihood General Purpose 
Program o f  the Louisiana S ta te  U n iv ersity  Computer Research Center) 
(Harvey, 1960, 1969).
Due to the extrem ely large number o f  b e e tle s  involved in  lo n ­
g ev ity  s tu d ie s  (productive + nonproductive * 1717) and weight d e te r ­
mination study (4945), the sub class (color-m arking) means for each 
generation  or r e p lic a t io n , r e s p e c t iv e ly , were used as the experim ental 
u n it s .  This re su lted  in  sev era l m issing generation  x p rod u ctiv ity  x 
co lo r  x marking su b classes in  the lo n g ev ity  study and 1 m issing  
r e p lic a t io n  x co lo r  x marking su b class in the weight study. There­
fo re , these data were subjected to  lea st-sq u a res  analyses o f  variance  
and corrected  for unequal numbers o f  observations per subclass by 
f i t t in g  a p a r t ia l lin ea r  reg ressio n  for each se t  o f  data using the  
number o f  b e e t le s  that made up each experim ental u n it as the 
co v a r ia b le .
P a ra site  data obtained in  the course o f  the' temperature to leran ce  
study s e r ie s  were analyzed by means o f  LSMLGP, using o v era ll per cent
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p a r a s it iz a t io n  for each color-m arking su b class  across a l l  c o l le c t io n  
dates as the ob servation al u n it , and correctin g  for unequal sub class  
s iz e  as above.
Data concerning p reov ip od ition , o v ip o s it io n , and p o sto v ip o sitio n  
p eriod s, period o f reproductive a c t iv i t y ,  reproductive m aturity, 
lo n g ev ity , and egg production were subjected to  probit a n a ly sis  
(Finney, 1947; Daum, 1970) to  f i t  LTP ( lo g  tim e-p rob it) regression  
l in e s  and d erive  ET ( e f f e c t iv e  time) v a lu e s . Data obtained from the  
temperature to leran ce study were a lso  subjected  to  probit a n a ly s is .
LTP reg ressio n  l in e s  and LT ( le th a l  time) values were used to  compare 
the response o f  the 6 co lo r  and 4 marking pattern  typ es.
Mean d iffer en c e  separation  was accomplished by means o f  Duncan's 
M u ltip le  Range T est.
C orrelation  c o e f f ic ie n t s  were ca lcu la ted  and analyses o f  corre­
la t io n  were conducted by conventional methods.
Symbols and A bbreviations
Several symbols are used w ith in  the te x t  w ithout further  
exp lan ation . The symbol ns in d ica te s  n o n sig n ifica n t mean d iffe re n c es  
at the .05 le v e l  o f  p ro b a b ility ; a s in g le  a s te r is k  (*) in d ica tes  mean 
d iffe r e n c e s  s ig n if ic a n t  at the .05 le v e l;  and a double a s te r is k  (**) 
in d ic a te s  s ig n if ic a n c e  o f mean d iffer en ce s  a t the .01 le v e l  o f  
p r o b a b ility . For the sake o f  s im p lic ity  and the conservation  o f  
space, i t  was deemed ad v isab le  to  abbreviate co lo r  and marking pattern  
types in  ta b le s  and f ig u r e s . The abbreviation s used are as fo llow s:  
yellow  (Y e), beige (B e), pink (P i) ,  salmon (S a ), orange (O r), and 
crimson (Cr) for the c o lo r s , and normal (No), broken v i t t a  (V i) ,
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The bean le a f  b e e t le  was reared through A generations in  the 
laboratory, a t o ta l  o f 5,407 Ind iv id u als a tta in in g  the adult s ta g e .
A t o ta l  o f  111,776 eggs was c o lle c te d  from 820 reproductive fem ales.
ERR Storage
At tim es during the rearin g  program egg production exceeded 
that which could be e f f e c t iv e ly  handled. Eggs s t i l l  contained in  
the o v ip o s it io n  v ia ls  were placed in  a r e fr ig e r a to r  a t approxim ately  
45 to  50° F. u n t i l  time perm itted th e ir  handling. Although no 
q u a n tif ic a tio n  was made, observation  showed that eggs could be 
re fr ig era ted  under th ese  co n d itio n s for a maximum o f  2 weeks before  
d e ss ic a t io n  became a lim itin g  fa c to r . I t  i s  p o ss ib le  that eggs could  
be held for longer periods o f  time in com pletely c lo sed  v ia l s ,  or in  
an environment in  which humidity was co n tro lled  at the optimum.
There seemed to  be no apparent change in  egg v ia b i l i t y  up to  
two weeks o f  s to ra g e . Eggs hatched normally in  6 to  7 days a f te r  
removal from cold  storage and incubation  at 80° F.
Larval Food Source
As mentioned in  an e a r lie r  s e c t io n , a v a r ie ty  o f  la r v a l food 
sources was u t i l iz e d  in  the rearin g  program. Larval rearin g  was 
in it ia te d  using Crowder pea coty led ons as a food sou rce. These 
proved s a t is fa c to r y  but were in  short supply. There was some 
problem w ith  fungal contam ination. P u rp le-h u ll cowpea coty ledons
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were su b stitu ted  and proved very s a t is fa c to r y . Developmental ra te s  
were comparable, but there was le s s  troub le with fungal contam ination. 
When su p p lies  o f  p u rp le-h u ll cowpea ran short both, soybean and b lack­
eyed pea were used, but w ith l i t t l e  su c cess . N either proved s a t i s ­
factory . The m ajority o f the larvae fa ile d  to  i n i t i a t e  feeding on 
soybean coty led ons. Larvae fed on the black-eyed pea coty led on s, but 
the cotyledons d eteriorated  much too rap id ly  to support the larvae  
for an adeouate length o f  tim e. P into bean was the f in a l food source 
used in th is  study. I t  proved to be a s a t is fa c to r y  la rv a l food with  
both advantages and disadvantages over cowpeas. Cowpea cotyledons  
d eter iora ted  a l i t t l e  more rap id ly  than did those o f  the p in to  bean, 
the la t t e r  sometimes not needing to  be replaced for a week or more. 
There was almost no fungal contam ination problem with p in to  bean. 
However, the developmental ra te  o f  the larvae was much more v a r ia b le  
with p in to  bean than with cowpea.
These observations support those o f I s le y  (1930) who found that 
bean le a f  b e e t le  larvae develop more rap id ly  on cowpea cotyledons  
than on those o f  lima bean or soybean. In a recent study Eastman 
(1973) Q uantified th is  r e la t io n sh ip , showing a la rv a l development 
o f 10.2 days on p u rp le-h u ll cowpea, 13 .6  days on soybean, and 14 .8  
days on p in to  bean. She a lso  showed v a r ia b le  la rv a l m o rta lity , 8 .5  
per cent on p u rp le-h u ll cowpea, 37.5 per cent on soybean, and 44 .8  
per cent on u in to  bean.
Mating
In th is  study a to ta l  o f  1717 females reached the age o f  5 to  
7 days a t which time p a ir in gs were made for mating. Of th ese , 820
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females mated and produced eggs. Table 2 shows the number o f  
reproductive females obtained In the color-m arking pattern c a te g o r ie s .
A to ta l  o f  2 ,546 p a irin gs were made Including su c cess iv e  
attem pts with females for which previous p a ir in gs were u n su ccessfu l. 
O verall 36.2 per cent o f  the p airin gs were su c c e ss fu l In mating. The 
proportions o f  mating success for male and female bean le a f  b e e t le s  
o f  the various co lo r  and marking pattern  types are presented in  Table 
3. Although no s t a t i s t i c a l  s ig n if ic a n c e  in  mating response was 
obtained for co lor  or marking patterns in e ith e r  males or fem ales, 
c er ta in  observations converning trends can be made. Crimson females 
showed the g r ea te s t  mating frequency under co n d itio n s o f  forced 
mating (Table 3A). However, i f  crimson females are d isregarded ,*  
yellow  forms, both male and fem ale, apparently showed the g r ea te s t  
frequency o f mating su c ce ss . Both pink males and females showed the 
low est mating frequency. Hales and females e x h ib itin g  the marking 
confluence p attern  showed the g re a te st  proportions o f  su c c e ss fu l  
m atings.
Table 4 shows proportions o f  su ccess for female co lo r  x male 
co lo r  and female marking x male marking p a ir in g s . Although s ta ­
t i s t i c a l  a n a ly s is  showed no s ig n if ic a n c e , there was a tendency for  
a l l  females to  mate more freq u en tly  with yellow  males than with males 
o f  other c o lo r s . Males showed no such tendency.
C onsidering marking p a ttern s, the male marking confluence x female 
marking confluence p air in gs showed the g r ea te s t  p o s it iv e  mating 
response. With two ex cep tio n s, males and fem ales tended to
*Only 1 crimson male was obtained in  th is  study. I t  fa ile d  
to  mate, and was not Included in  the s t a t i s t i c a l  a n a ly s is .
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Table 2. Total number o f fem ales, number o f  and per cent reproductive  
females obtained in a bean le a f  b e e t le  laboratory rearing  
program. Baton Rouge, Louisiana.. 1970-71.
Color
Marking Pattern Color
No Vi Co Su T otal
Ye Number Mated 55 46 12 32 145
T otal Number 116 100 18 53 287
Per Cent Mated 47.4 46.0 66.7 60.4 50.5
Be Number Mated 119 102 10 29 260
T otal Number 232 235 28 64 459
Per Cent Mated 51.3 43.4 35.7 45.3 46.5
Pi Number Hated 30 22 1 7 60
T otal Number 61 45 14 11 131
Per Cent Mated 49.2 43.9 7.1 63.6 45.8
Sa Number Mated 54 47 13 36 150
T otal Number 117 98 22 66 303
Per Cent Mated 46.2 48.0 59.1 54.5 49.5
Or Number Mated 68 69 13 13 163
T otal Number 137 147 23 27 334
Per Cent Mated 49.6 46.9 56.5 48.1 48 .8
Cr Number Mated 13 26 2 1 42
T otal Number 39 57 2 5 103
Per Cent Mated 33.3 46.5 100.0 20.0 40 .8
Marking Number Mated 339 312 51 118 820
Pattern
T otal Total Number 702 682 107 226 1717
Per Cent Mated 48.3 45.7 47.7 52.2 47.8
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Table 3 . Proportions o f pairings r e su lt in g  in  mating for female 
and male laboratory-reared bean le a f  b e e t le s .  Baton 






MeanYe Be Pi Sa Or Cr
No .321 .348 .379 .315 .373 .309 .341
Vi .360 .295 .340 .318 .369 .400 .347
Co .561 .200 .000 .371 .450 .767 .382
Su .451 .353 .377 .421 .396 .260 .376
Color






Ye Be Pi Sa Or
No .403 .373 .277 .400 .304 .352
Vi .489 .410 .331 .398 .229 .373
Co .513 .363 .345 .323 .600 .429
Su .478 .354 .173 .314 .145 .293
Color
Mean .473 .357 .282 .358 .320 .362
^ A n a ly s is  o f variance presented in  Appendix Table 1.
Only 1 crimson male was obtained in th is  study; i t  fa ile d  to  mate 
and was not included in  the s t a t i s t i c a l  a n a ly s is .
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Table 4 . Proportions o f bean le a f  b e e t le  p a irin gs by co lor  and by 







MeanYe Be Pi Sa Or Cr
Ye .509 .389 .311 .454 .530 .644 .473
Be .477 .342 .292 .383 .339 .418 .375
Pi .295 .214 .242 .286 .394 .259 .282
Sa .445 .334 .228 .241 .469 .435 .358
Or .390 .217 .226 .418 .252 .415 .320
Female
Color





Female Marking Pattern Male
Marking
MeanNo Vi Co Su
No .348 .313 .435 .311 .352
Vi .347 .307 .368 .471 .373
Co .432 .398 .508 .375 .429
Su .236 .370 .217 .348 .293
Female
Marking
Mean .341 .347 .382 .382 .362
^ A n a ly s is  o f  variance presented in  Appendix Table 1.
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mate most r ea d ily  w ith partners e x h ib itin g  marking confluence. 
R eciprocal p a ir in g s o f  marking suppression x broken v i t t a  a tta in ed  
greater su ccess .
These apparent p referen ces cannot be construed to  be co lor  or 
marking pattern  s e le c t io n  or a s s e r t iv e  mating s in ce  the mating 
response was measured on a nonrandom mating b a s is . I t  i s  p o ss ib le  
that matings a llow in g  free  ch o ice  would show that there i s  actu al 
co lor  or marking p attern  s e le c t io n  (a s s e r t iv e  mating) in th is  sp e c ie s .  
On the other hand, such a study may show that the apparent d iffe r e n c e s  
are merely a r t i fa c t s  o f the experim ental procedure.
D isregarding attempted matings between in d iv id u a ls  o f the same 
c o lo r , rec ip ro ca l co lo r  x co lo r  p a ir in g s showed a s ig n if ic a n t  p o s it iv e  
c o r r e la tio n  (r=>,66l) in  comparative mating su ccess (Appendix Table 2 ) .  
This c o rr e la tio n  in d ic a te s  that males and females o f  the various  
co lo rs  react s im ila r ly  with n o n id en tica l in d iv id u a ls  o f  the opposite  
sex . However, comparison o f  corresponding rec ip ro ca l marking x 
marking p a ir in gs y ie ld ed  no s ig n if ic a n t  co r r e la tio n  (r=.509) in  th e ir  
comparative mating su ccess (Appendix Table 4 ) ,  This in d ica tes  that 
there was some d is s im ila r ity  in mating response o f  males and fem ales 
with n o n id en tica l in d iv id u a ls  o f  the op p osite  sex .
There was a s ig n if ic a n t  in te r a c tio n  in  the mating response o f  
female color-m arking p attern  com binations. In Table 3A i t  may be 
seen that there was a h ig h ly  d i f f e r e n t ia l  response o f  the marking 
confluence p attern  w ith in  the 6 co lo r  forms. Table 2 shows that only  
7 per cent o f the pink fem ales showing marking confluence mated, 
w hile both crimson fem ales e x h ib itin g  th is  p attern  were rep rod u ctively  
s u c c e s s fu l ,
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When the reproductive su ccess o f the 20 color-m arking p attern  
types occurring in  males (Table 3B) was compared w ith that o f  the  
corresponding female forms (Table 3A) ( e .g . ,  YeNo v s . YeNo, YeVi 
v s . YeVi, e t c . )  the re su lta n t low and n o n sig n ifica n t c o rr e la tio n  
c o e f f ic ie n t  (r<=.l86) (Appendix Table 6) in d icated  a d is s im ila r ity  
in  mating frequency o f  s im ila r ly -c o lo r e d  males and fem ales.
Reproductive fem ales required from 1 to  8 su c c e ss iv e  p a ir in gs  
w ith males before impregnation was achieved with a mean o f  1 .23  
(Table 5 ); 83.2 r>er cent o f  the females required only 1 male. No 
s ig n if ic a n t  d iffe r e n c e s  were detected  between polymorphic forms.
The mean male age a t mating in  th is  study was 21.9 days, with a 
range o f  from 5 to  141 days. I t  was found that males were capable 
o f m u ltip le  m atings. Of the 820 matings ach ieved , 67 were second 
matings for a male and 4 were th ird  m atings. I t  was not determined, 
however, i f  fem ales were a lso  capable o f  su c c ess iv e  m atings.
Adult L ife  H istory
No s ig n if ic a n t  d iffe r e n c e s  were d etected  among the various co lo r  
p attern  c a te g o r ie s  in the duration o f  the p reo v ip o sitio n , o v ip o s it io n ,  
or p o sto v ip o s it io n  periods (Table 6 ) . I f  indeed there were re a l  
d iffe r e n c e s , they were probably obscured by extreme w ith in -c la s s  
v a r ia b i l i ty .
The mean p reo v ip o sitio n  period was observed to  be 20 .9  days 
(Table 6A), with a range o f  from 8 to  154 days. This was a con­
s id era b ly  longer tim e than those reported by I s le y  (1930) and Eddy 
and N e ttle s  (1930) o f  8 .9  and 7 .4  days, r e s p e c t iv e ly . There are 
sev era l p o ss ib le  exp lan ation s for th is  wide d iscrepancy. F ir s t ,  the
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Table 5. Mean number o f  males required before impregnation o f
laboratory-reared  female bean le a f  b e e t le s  was achieved. 
Baton Rouge, L ouisiana. 1970-71.1)2)
Marking Color MarkingPattern
MeanPattern Ye Be P i Sa Or Cr
No 1.25 1.24 1.12 1.44 1.40 1.16 1.27
Vi 1.20 1.28 1.23 1.28 1.27 1.25 1.25
Co 1.16 1.26 1.11 1.29 1.21 1.16 1.20
Su 1.20 1.32 1.24 1.16 1.27 1.15 1.22
Color
Mean 1.20 1.27 1.17 1.29 1.29 1 .18 1.23
l^Range 1 - 8  males 
2) A n a lysis  o f  variance presented in  Appendix Table 8. No 
s t a t i s t i c a l  s ig n if ic a n c e  d etected .
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Table 6 . Mean duration o f  p reo v ip o sitio n , o v ip o s it io n , and p o st-  
o v ip o s it io n  periods o f  laboratory-reared bean le a f  
b e e t le s .  Baton Rouge, Louisiana. 1 9 7 0 -7 1 .^





MeanYe Be Pi Sa Or Cr
No 20.5 24.1 19.0 22.3 18.1 12.9 19.5
Vi 18.3 28.7 35 .4 22.2 21 .0 20 .9 24 .4
Co 15.1 18.3 18.1 25.8 20.7 11.0 18.2
Su 24.0 19.4 28.1 17.4 19.5 20 .6 21.5
Color
Mean 19.5 22 .6 25.2 21.9 19.8 16.3 20.9





MeanYe Be Pi Sa Or Cr
No 14.2 12.4 13.0 12.2 11.9 9 .6 12.2
Vi 10.9 12.3 12.1 14.5 16.2 10.5 12.7
Co 15.0 19.7 20.1 9 .9 18.3 6 .2 14.8
Su 13.4 11.6 12.2 14.7 11.4 13.8 12.8
Color
Mean 13.4 14.0 14.3 12.8 14.4 10.0 13.2
■^Analyses o f variance presented in  Appendix Table 11. No 
s t a t i s t i c a l  s ig n if ic a n c e  d etec ted .
^Range 8 - 154 days 
3) Range 1 - 112 days
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Table 6 (continued).





MeanYe Be Pi Sa Or Cr
No 7.8 9 .0 9 .4 11.5 8 .9 7.6 9 .0
Vi 10.7 6 . 1 8 . 2 6.7 8.7 19.9 1 0 . 0
Co 3 .4 25.5 7.9 10.4 6 . 1 4.7 9.7
Su 5.4 8.9 8.7 8.4 5 .8 4 .5 7 .0
Color
Mean 6 . 8 12.4 8.5 9.3 7 .4 9.2 8.9
^Range 1 - 199 days
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values presented by these  authors are based on observations on 18 and 
5 fem ales, r e s p e c t iv e ly ,  a rather small sample s i z e .  Secondly, a l l  
female b ee t le s  in th e ir  s tu d ies  were fed on plant seed lin g s  (cowpea 
by I s l e y  and bean by Eddy and N e t t l e s ) .  This, according to  I s le y ,  
g rea t ly  a cce lera te s  the i n i t i a t i o n  o f  o v ip o s i t io n .  In the present  
study the f i r s t  generation and a part o f  the second were fed on soy­
bean f o l ia g e .  F in a l ly ,  both I s le y  and Eddy and N e tt le s  paired males 
and females for mating soon a f te r  emergence. In th is  study males and 
females were iso la ted  for a period o f  from 5 to  10 days to  a llow  for  
the development o f the f in a l  background color before pairings were 
made for mating.
I s le y  (1930) s ta t e s :  "The duration o f the p reo v ip o sit io n  period
was found to  be dependent upon the a v a i la b i l i t y  of host s eed lin g s  as 
food for b e e t le s  when they f i r s t  transformed to  the adult s ta g e ."  He 
did not secure mating with 11 pairs fed on cowpea f o l ia g e .  Of 26 
pairs fed on cowpea s e e d lin g s ,  18 mated and the females la id  eggs.
I t  has been demonstrated that bean l e a f  b e e t le s  fed on soybean leaves  
in the laboratory mated and la id  eggs. This would be expected because 
adults  emerging in the f i e ld  in  June and July cannot find seed lin g  
soybean for food, yet they mate and lay eggs.
Although bean l e a f  b e e t le s  w i l l  reproduce when fed a d ie t  o f  soy­
bean le a v e s ,  frequency o f  mating decreases and m ortality  increases  
sharply with the onset o f  plant senescence. I f  soybean seed lin g s  are 
su b stitu ted  as food, mating frequency increases and the length o f  the  
p reoviposit  ion period decreases sharply.
Another observation from I s l e y ' s  study indicated  that when 
females were fed on cowpea fo l ia g e  for a period o f  3 weeks and then
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transferred  to  cowpea seed lin g s  l i t t l e  feeding occurred and there was 
no o v ip o s it io n .  When the tr a n s i t io n  was made from soybean fo l ia g e  to  
se e d lin g  soybean in th is  study, a su b s ta n t ia l  number o f  females 
ranging in age from 14 to  46 days had not yet mated. When they were 
transferred  to  soybean seed lin g s  many mated and o v ip o s it io n  was i n i t i ­
ated in from 4 to  10 days.
The proportion o f  the t o ta l  adult l i f e  span spent in the preovi-  
p o s it io n  period was .548 (Table 7A).
The mean duration o f  the o v ip o s it io n  period was found to  be 13.2  
days (Table 6 B), ranging from 1 to  112 days. This corresponds rather  
w e ll  with I s l e y ' s  and Eddy and N e t t le s '  f ind ings o f  16.9 and 15.6  
days, r e s p e c t iv e ly .  The proportion o f the t o t a l  adult l i f e  span * 
spent in the o v ip o s it io n  period was .323 (Table 7B).
The mean p o sto v ip o s it io n  period was 8 .9  days (Table 6C), with a 
range o f  from 1 to  199 days. I s l e y ' s  value o f 25.7 days is  much 
greater than t h i s ,  w hile Eddy and N e tt le s  reported 6 .5  days. The 
proportion o f  the t o t a l  adult l i f e  span in  the p o sto v ip o s it io n  period 
was .193 (Table 7C).
At the age o f  8 days, 10 per cent o f  the females had begun o v i ­
p o s i t io n ,  w hile  by 16 days, 50 per cent were lay ing  eggs (Table 8 , 
Figure 1 ) .  At 2 days a f te r  the onset o f  o v ip o s it io n ,  10 per cent had 
stopped lay ing  eggs and 50 per cent a f te r  8 days (Figure 2 ) ,  or at  
age 13 and 26 days, r e s p e c t iv e ly  (Figure 1 ) .  One day a f te r  the 
c e s sa t io n  o f  o v ip o s it io n  10 per cent o f  the females had d ied , and 50 
per cent by 4 days (Figure 3 ) .  This was at 5 and 14 days, resp ec­
t i v e l y ,  a f te r  o v ip o s it io n  was in i t ia t e d  (Figure 2 ) ,  or a t 15 and 33 
days o f  age, r e sp e c t iv e ly  (Figure 1 ) .
uTable 7. Proportion o f  laboratory-reared female bean le a f  b ee t le
l i f e  c y c le  spent in p reo v ip o sit io n , o v ip o s it io n ,  and p o s t ­
o v ip o s it io n  periods. Baton Rouge, Louisiana. 1970-71 .^
(A) Proportion o f  L ife  in P reoviposit  ion Period2^
Marking Color MarkingPattern
MeanPattern Ye Be Pi Sa Or Cr
No .537 .563 .546 .568 .573 .528 .552
Vi .541 .569 .527 .564 .553 .610 .561
Co .541 .594 .452 .523 .516 .557 .530
Su .553 .602 .505 .573 .549 .517 .550
Color
Mean .543 .582 .508 .557 .548 .553 .548




Pattern Ye Be Pi Sa Or Cr Mean
No .330 .313 .297 .309 .306 .326 .314
Vi .322 .306 .325 .325 .310 .336 .321
Co .353 .257 .399 .334 .324 .282 .325
Su ,317 .310 .361 .301 ,324 .382 .333
Color
Mean .330 .297 .346 .317 .316 .332 .323
^ A n alyses  o f variance presented in  Appendix Table 13. No 
s t a t i s t i c a l  s ig n if ic a n c e  d e tec ted .
2>Range .0 7 - .9 9  
■^Range .0 1 - .9 6
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Table 7 (continued).





MeanYe Be Pi Sa Or Cr
No .193 .194 .231 .196 .189 . 2 2 1 .204
Vi .215 .193 . 2 1 0 .166 .189 .152 .187
Co .154 . 2 2 2 .172 .216 . 2 0 0 .243 . 2 0 1
Su .188 .172 . 2 0 1 .186 .191 .134 .179
Color
Mean .187 .195 .203 .191 .192 .188 .193
^Range .0 1 - .9 6
Table 8 . O viposition in i t i a t i o n ,  o v ip o sit io n  ce s sa t io n ,  and m ortality o f laboratory-reared  
bean le a f  b e e t le s .  Baton Rouge, Louisiana. 1970-71.1)
" 1 0Days
95% Confidence 
Interval " 5 0Days
95% Confidence 
Interval
O viposition In it ia t io n ^ ) 7 .8 5 .9 -  9 .4 16.1 14 .2-17 .8
Oviposition Cessation^) 13.0 12 .4 -13 .6 26.5 2 5 .9 -27 .0
M ortality 15.3 14.4-16 .2 33.3 32 .5 -34 .1
3)O viposition Cessation 1 . 8 1 .4 -  2 .3 7.7 6 . 8 -  8.5
Mortality^) 4 .6 4 .2 -  5 .0 14.3 13.8-14 .9
Mortality^) 0.9 0 .7 -  1.2 4 .1 3 .5 -  4.7
^Computed from data shown in  Appendix Tables 30 and 31. 
Measured from adult emergence; see  Figure 1.
Measured from o v ip o s it io n  in i t ia t io n ;  see  Figure 2 .
4)











Figure 1. Log time-probit l in e s  showing progression o f laboratory-reared  
bean le a f  b ee t le  adult l i f e  h istory  stages over time a fter  
adult emergence.
99 A B C
90
A - Oviposition  
I n i t ia t io n
B - Oviposition  
Cessation
C - Mortality
l> ' I  ' " I  ■ " B B "
10 20 50 100 200












Figure 2 .  Log time-probit l in e s  showing progression of o v ip o s it io n  
cessa tion  and m ortality o f laboratory-reared bean le a f
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Figure 3. Log tim e-probit l in e  showing m orta lity  of laboratory-reared  
bean le a f  b e e t le s  over time a f te r  o v ip o s it io n  cessa t io n .
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Although the mean preov iposit ion  period was 20,9  days, examina­
t ion  o f  the LTP o v ip o s it io n  in i t ia t io n  response curve (Figure 1) 
shows that 50 per cent o f  the females had begun laying eggs in 
approximately 16 days. Therefore, the rather long mean p reov ip osit ion  
period was a probable r e f le c t io n  o f sev era l extreme v a lu e s ,  e . g . ,  154 
days.
L ongev ity
There was a s ig n i f ic a n t  d if feren ce  in the lo n g ev ity  o f reproduc­
t iv e  (those females which mated and la id  eggs) and nonreproductive 
females (those which fa i le d  to mate and la id  no e g g s ) . The mean lon­
g ev ity  o f  reproductive females was 41.2 days and that o f  nonreproduc- 
t iv e  females 35 .8  days. This d ifferen ce  i s  somewhat a r t i f i c i a l  in 
that a l l  reproductive females were included in the a n a ly s is ,  but of 
the nonreproductive females only those were included which survived  
to  achieve th e ir  f in a l  background co lo r .  Therefore, the nonreproduc- 
t iv e  longev ity  mean i s  probably biased upward, with the true value  
probably f a l l in g  somewhere below 35.8 days. These data are in d irec t  
contrad iction  to  I s l e y ' s  (1930) report that reproductive female lon ­
g ev ity  was much shorter than that o f nonreproductives.
A s ig n i f ic a n t  in ter a c t io n  occurred between p rod u ctiv ity  and 
c o lo r .  This in tera ctio n  i s  shown numerically in Table 9 and graph­
ic a l ly  in Figure 4. Yellow, salmon, orange, and crimson forms reacted  
s im ila r ly  in lon gev ity  whether reproductive or nonreproductive. How­
ever, beige and pink reproductive forms l iv ed  much longer than the 
corresponding nonreproductive forms, 48,2 and 47 .1  days as compared to
30.2 and 34.8  days, r e s p e c t iv e ly .  However, th is  d if fe r e n c e  was
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Table 9, Mean longevity  o f  reproductive and nonreproductive








Color Ye 37.7 31.0
Be 48.2  ab 30.2 ac
Pi 47.1 34.8
Sa 42.6 4 5 . 6  c
Or 38.1 39.5
Cr 32 .0  b 33 .8
Marking




Overall — 41.0 35.8
^ A n a ly s is  o f  variance presented in Appendix Table 15.
^Range for reproductive females 1 0  -  2 1 2  days.
Range for nonreproductive females 8  -  198 days.
^Mean lo n g e v it ie s  connected by the same l e t t e r  d i f f e r  s ig n i f i c a n t ly  
at the 5% protection  l e v e l  according to  Duncan's M ultiple Range Test.
F igu re  4 Relationship  between lon gev ity  o f reproductive and 
nonreproductive female laboratory-reared bean le a f  
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s t a t i s t i c a l l y  s ig n i f ic a n t  only within  the beige forms.
The s e r ie s  yellow , b e ige ,  pink, salmon, orange and crimson 
represents increasing  red pigment. Although s ig n i f ic a n t  d ifferen ces  
in  lon gev ity  of reproductive forms were detected  only between beige  
and crimson b e e t le s ,  i t  i s  in te r e s t in g  to  note that the lon gev ity  of  
these forms c o r r e la te  w e l l  with the amount o f red pigment present.  
There was an apparent decrease in length o f  l i f e  with increases in 
red pigment. The yellow  form was apparently d iscontinuous, as was 
hypothesized by Bateson (1895) for the yellow  form o f  Phytodecta 
v a r i a b i l i s .
The c o r r e la t io n  between lon gev ity  and the in te n s ity  o f  red p ig ­
ment was in co n s is ten t  in the nonreproductive forms. S ign ifican ce  
in  the nonreproductive forms was detected only between beige and 
salmon b e e t le s .
The r e la t io n sh ip  between the progressive m orta lity  o f  reproduc­
t iv e  and nonreproductive females i s  shown in Figure 5. Comparative 
m o r ta l i t ie s  were s ig n i f ic a n t  from 0 through 60 per cent and from 90 
through 100 per cen t .  Twenty per cent m ortality  occurred in non­
reproductive females at 13.7 days w hile  20 .0  days were required in 
reproductive females; 50 per cent m ortality  occurred at 28.3 and 33.3  
days, r e s p e c t iv e ly ;  90 per cent m orta lity  occurred at 84.9 and 72.5  
days, r e s p e c t iv e ly .  Thus, nonreproductives i n i t i a l l y  died more 
rap id ly  than reproductive forms, but a small percentage o f  non- 
reproductives survived for a considerably longer time than f e r t i l e  
females. This phenomenon was a lso  observed by Tower (1906) in  











Figure 5. Log rime-probit l in e s  showing m ortality of reproductive and 
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Table 10. Comparative m orta lity  o f reproductive and non­
reproductive laboratory-reared bean l e a f  b e e t le s .  
Baton Rouge, Louisiana. 197 0 -7 1 .^









Reproductive Females 2 0 . 0 19 .1 -20 .9 33.3 3 2 .5 -3 4 .1
Nonreproductive Females 13.7 1 2 .8 -14 .6 28.3 2 7 .4 -2 9 .2
^Computed from m orta lity  data shown in  Appendix Table 31.
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There was a h igh ly  s ig n i f ic a n t  n egative  c o r re la t io n  (r=-.938)  
between the lo n g ev ity  o f  reproductively  a c t iv e  females and the mating 
frequency o f the various color  forms (Appendix Table 1 7 ) .  Those 
co lor  forms which exh ib ited  a low frequency o f mating ( i . e . ,  beige  
and pink) showed the longest duration o f  adult l i f e .  On the other 
hand, yellow  and crimson forms showed the h igh est  mating frequency 
and sh o r tes t  lo n g ev ity  in reproductives .
Egg Production
Females did not produce eggs d a i ly  during the o v ip o s it io n  
period. The mean number o f  egg-lay ing  days/female was 10 .6 ,  which 
was 89.4 per cent o f  the o v ip o s it io n  period (Table 11). Egg-laying  
days ranged from 1 to  52 which was a range o f  from 1 to  1 0 0  per cent 
o f  the o v ip o s it io n  period observed. The longest consecutive  period  
o f  time during the o v ip o s it io n  period in which eggs were not la id  
was 92 days, and the g rea test  number o f  non-laying days during the  
o v ip o s it io n  period was 97.
No s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe r e n c e s  in fecundity  as mea­
sured by t o t a l  egg production, eg g s /la y in g  day, eggs/day in the o v i ­
p o s it io n  period, and eggs/day through l i f e  were observed among the  
various forms. Again, i f  true d iffe r e n c e s  e x i s t ,  they were obscured 
by ex cess iv e  w ith in -c la s s  v a r ia b i l i t y .  Bateman (1967) observed that  
high v a r ia b i l i t y  in  egg production seems to  be c h a r a c te r is t ic  o f  
laboratory populations o f  in s e c t s .
Mean egg production/female was 138.1 eggs (Table 12), with a 
range o f from 1 to  896. This mean value i s  somewhat lower than those  
reported by I s l e y  (1930) and Eddy and N e t t le s  (1930) o f  257.7 and
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Table 11. Mean number o f  egg-lay ing  days/fem ale and the proportion  
of the o v ip o s it io n  period in which eggs were la id  by 






Ye Be Pi Sa Or Cr Mean
No 1 0 . 0 9 .6 9 .8 9.6 10.4 9.0 9.7
Vi 9 .8 1 0 . 0 10.3 1 0 . 0 10.7 10.4 1 0 . 2
Co 11.9 1 0 . 1 14.9 1 0 . 0 14.4 1 0 . 1 11.9
Su 8.9 1 1 . 1 10.5 8.9 11.3 11.9 10.4
Color
Mean 1 0 . 2 1 0 . 2 11.4 9.6 11.7 10.4 1 0 . 6
(B) Proportiont o f  O viposition  Period in Egg 31-lay in g  Days 1
Marking
Color Marking
Pattern Ye Be Pi Sa Or Cr
m i ul, U vi il
Mean
No .912 .894 .891 .867 .889 .857 .885
Vi .867 .909 .890 .867 .893 .879 .884
Co .899 .913 .902 .894 .925 .947 .913
Su .895 .925 .894 .874 . 8 8 6 .882 .893
Color
Mean .893 .911 .895 .875 .898 .891 .894
1)Analyses of variance presented in Appendix Table 19. No 
s t a t i s t i c a l  s ig n i f ic a n c e  d etec ted .
2) Range 1 - 5 2  days.
^Range . 0 1  -  1 . 0 0
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Table 12. Mean egg production of laboratory-reared bean l e a f  





MeanYe Be Pi Sa Or Cr
No 141.1 139.1 128.1 126.1 136.2 100.7 128.5
Vi 129.6 139.1 123.6 123.6 149.4 142.2 134.6
Co 181.5 127.4 214.3 98.5 237.4 153.4 168.7
Su 122.4 140.2 118.9 121.9 1 2 0 . 6 1 0 0 . 6 1 2 0 . 8
Color
Mean 143.6 136.4 146.2 117.5 160.8 124.2 138.1
^ A n a ly s is  o f  variance presented in  Appendix Table 22. No 
s t a t i s t i c a l  s ig n if ic a n c e  d etected .
^Range 1 -  896 eggs
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175 .5 , r e s p e c t iv e ly .  However, Eddy and N ettle s  s ta t e  that th e ir  
observed egg production was "somewhat too high for th is  in s e c t ."
The observed low mean egg production i s  the probable r e s u lt  of  
the fact  that 13 females la id  only 1 egg and over 10 per cent ( 8 6 ) 
la id  le s s  than 10  eggs.
The mean number o f  eg gs /lay in g  day was 13.1 (Table 13A), eggs/  
day in the o v ip o s it io n  period, 11.5 (Table 13B), and eggs/day through 
l i f e ,  3 .6  (Table 13C). These are almost the exact values obtained by 
Eddy and N e t t le s  (1930) o f 13.9 eg gs /lay in g  day and 11.6 eggs/day in  
the o v ip o s it io n  period.
When the mean number o f  eggs la id /fem ale/day  was ca lcu la ted  for 
4 in ter v a ls  o f  10 days beginning at day 11 a f te r  emergence*' a s i g n i ­
f ica n t  d iffe r e n c e  was found both for color and for marking pattern  
(Table 14). Yellow and orange females la id  more eggs than did 
salmon and pink forms. Females ex h ib it in g  marking confluence were 
more productive than females of a l l  other marking patterns. Females 
with marking suppression averaged fewer eggs/day than did a l l  other 
females. Although there was an apparent d ec lin e  in  egg production  
over time (Table 15A, Figure 6 ) ,  th is  was not found to  be s t a t i s ­
t i c a l l y  s ig n i f i c a n t .
When the mean number o f  eggs la id /fem ale /day  was ca lcu la ted  in 
four 1 0 -day in ter v a ls  beginning at the onset o f  o v ip o s it io n ,  a n a ly s is  
showed no s ig n if ic a n c e  e ith e r  among forms (Table 16) or over time 
(Table 15B). This r e s u lt  might be expected as th is  measurement is
*"0nly 31 eggs were la id  through the f i r s t  10 days o f  l i f e
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Table 13. Mean numbers o f eggs la id / la y in g  day, eggs la id /d ay  in  
the o v ip o s it io n  period, and eggs la id /day  through l i f e  
in laboratory-reared bean le a f  b e e t le s .  Baton Rouge, 
Louisiana. 1970-71. '





MeanYe Be Pi Sa Or Cr
No 13.1 12.7 14.6 14.2 14.8 14.7 14.0
Vi 13.7 12.9 11.4 13.2 14.6 1 1 . 0 1 2 . 8
Co 1 2 . 2 15.0 1 2 . 6 1 2 . 1 1 2 . 0 8 . 8 1 2 . 1
Su 1 2 . 0 14.0 13.9 13.3 13.5 13.6 13.4
Col or 
Mean 12.7 13.6 13.1 13.2 13.7 1 2 . 0 13.1





MeanYe Be Pi Sa Or Cr
No 12.4 11.7 13.4 12.9 13.2 1 2 . 6 12.7
Vi 12.3 1 2 . 1 9.6 11.5 12.7 9 .6 11.3
Co 11.3 13.9 1 0 . 2 9.9 1 1 . 0 8 . 6 1 0 . 8
Su 11.3 12.5 11.9 1 0 . 8 10.3 9.3 1 1 . 0
Color
Mean 1 1 . 8 1 2 . 6 11.3 11.3 1 1 . 8 1 0 . 0 11.5
^ A nalyses  o f variance presented in  Appendix Table 24. No 
s t a t i s t i c a l  s ig n if ic a n c e  d etected .
2^Range 1.0 - 87.0 eggs/day  
Range 0 .7  - 84.0 eggs/day
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Table 13 (continued).
(C) Eggs Laid/Day through L ife
Marking
Color Marking
PatternPattern Ye Be Pi Sa Or Cr Mean
No 3.9 3.7 3.3 3 .6 3.5 3 .6 3.6
Vi 3.5 3.7 3 .8 3.6 3 .4 3 .8 3.7
Co 4 .2 3.0 4.1 3 .4 3.2 3 .5 3.6
Su 3.8 3.6 3 .9 3 .4 3.5 3 .6 3 .6
Color
Mean 3 .8 3.5 3 .8 3.5 3 .4 3.6 3.6
^Range 0.01 - 17.0 eggs/day
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Table 14. Mean d a l ly  o v ip o s it io n  o f  laboratory-reared bean l e a f  b ee t le s  




Ye Or Be Cr Sa Pi
Pattern
Mean^)
Co 14.0 13.3 8.9 12.5 8 . 8 9 .3 1 1 . 1  a
Vi 9 .1 1 1 . 1 1 1 . 1 9.4 9 .4 8 .4 9 .7  b
No 12.3 1 0 . 8 10.7 7.4 8 . 2 8 . 0 9 .6  b
Su 8 . 6 7.6 9.3 5 .8 8 . 1 6 . 6 7 .7  c
Color 













1)A nalysis  o f  variance presented in  Appendix Table 26.
^Mean number o f  eggs not connected by the same l e t t e r  d i f f e r  
s ig n i f i c a n t ly  a t the 5% protection  le v e l  accbrding to  Duncan's 
M ultiple Range T est.
^Range 0 . 0  -  28 .8  eggs /day.
Table 15. Mean d a i ly  o v ip o s it io n  o f  laboratory-reared  
bean l e a f  b e e t le s  through four 1 0 -day in te r ­
v a ls  beginning day 1 1  a f te r  emergence and 
day 1 o f  the o v ip o s i t io n  period. Baton Rouge, 
Louisiana. 1970-71 .^
(A)
10-day In terva l
Overall
1 1 - 2 0 21-30 31-40 41-50
10.3 1 0 . 0 9 .8 8 . 0 9.5
(B)
1 0 -day Interval
Overall
1 - 1 0 1 1 - 2 0 21-30 31-40
9.6 1 0 . 0 9.1 10.5 9 .8
Analyses o f variance presented in Appendix Tables 26 
and 28.
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Figure 6 . Mean d a i ly  o v ip o s it io n  o f laboratory-reared bean le a f
b e e t le s  through four 10-day in ter v a ls  beginning (A) day 
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oo v ip o sit io n  in i t ia t io n  (9 5 )
10 20 30 40 50
Days
^Numbers in parentheses ind icate  average number o f  females 
o v ip o s it in g  in a given 1 0 -day in ter v a l.
U1
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Table 16. Mean d a i ly  o v ip o s it io n  o f laboratory-reared bean le a f  
b ee t le s  from day 1 to  day 40 a f te r  the in i t i a t i o n  of  





MeanYe Be Pi Sa Or Cr
No 1 1 . 6 9 .6 9.0 8.5 10.4 9.1 9.7
Vi 8.7 1 0 . 2 8.3 8 . 8 10.4 1 2 . 1 9.8
Co 13.1 8.7 1 0 . 0 1 1 . 2 13.9 11.9 11.5
Su 1 0 . 1 1 0 . 0 5.7 8 . 0 6 .9 8.5 8 . 2
Color
Mean 10.9 9.6 8.3 9 .1 10.4 10.5 9 .8 2)
Analysis o f  variance presented in  Appendix Table 28. No 
s t a t i s t i c a l  s ig n if ic a n c e  d etected .
2 ) Range 0.2 - 34.0 eggs/day
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rather a r t i f i c i a l  in that in d iv id u a ls  of id e n t ic a l  p h y sio lo g ica l  
or reproductive age may have w idely  d i f f e r in g  chronological age.
Figure 7 g ives  a graphic i l lu s t r a t io n  o f  the percentage o f  
females in o v ip o s it io n  over time as compared to  egg production over 
time a f te r  adult emergence. O viposition  was not in i t ia t e d  u n t i l  day 
9 a f te r  emergence. The number o f  females in o v ip o s it io n  rose  rapid ly  
to  a peak at day 20. Maximum egg production occurred at th is  time. 
Egg production and the number o f females in o v ip o s it io n  then declined  
rap id ly  to day 40 and gradually diminished to  zero 90 days la te r .
Figure 8 shows the r e la t iv e  cumulative egg production o f a l l  
females through th e ir  l i f e  and beginning at the i n i t ia t io n  o f o v i ­
p o s i t io n .  Ten per cent o f  t o t a l  egg production was completed by age
14.3 days, 20 per cent by 17.7 days, 50 per cent by 26.7 days, and 
95 per cent by 2 months (59.7 d ays) . Twenty per cent o f a l l  eggs 
had been la id  by 3 .5  days a f te r  the in i t i a t i o n  o f  o v ip o s it io n ,  50 
per cent by 7 .9  days, and 95 per cent by 39.0 days.
O ccasionally  females began laying eggs before pairings for 
mating were made. I t  i s  not uncommon for v ir g in  female in sec ts  to  
lay  i n f e r t i l e  eggs. That was the case  with these b e e t le s .  Of the  
897 nonreproductive females, ten females in i t ia t e d  o v ip o s it io n  before  
being exposed to  males. A ll  eggs which were produced by unmated 
females fa i le d  to  hatch a f te r  incubation at 80° F. These females 
were provided with males in  an attempt to  secure mating. Although 
d is s e c t io n s  were not made to  determine the presence or absence of  
sperm in the spermatheca, i t  i s  assumed that none o f  the females 
mated as in no case  did those which i n i t i a l l y  la id  i n f e r t i l e  eggs 
subsequently lay f e r t i l e  eggs a f te r  exposure to  males.
F ig u re  7 . P ro p o r t io n  o f  l a b o r a to r y - r e a r e d  bean l e a f
b e e t l e s  in  o v ip o s i t i o n  and p ro p o r t io n  o f  t o t a l  
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F ig u re  8 . Log t im e -p r o b i t  l i n e s  showing cum ula tive  egg p ro d u c t io n  
of l a b o r a to r y - r e a r e d  bean l e a f  b e e t l e s . ^
A - Measured from a d u l t  
emergence
B - Measured from
o v i p o s i t i o n  i n i t i a t i o n
1 2 5 10 20 50 100 200 500
Days
^95%  co n fid en ce  i n t e r v a l s  shown in  Table  17.
T ab le  17. C um ulative  egg p ro d u c t io n  o f  l a b o r a to r y - r e a r e d  bean l e a f  b e e t l e s .  
Baton Rouge, L o u is ia n a .  1970-71. '
ET 2) " 1 0  Days
95%
C onfidence





I n t e r v a l
Measured from a d u l t  emergence 14.3 1 3 .5 -1 5 .0 26 .7 2 6 .1 -2 7 .3
Measured from o v ip o s i t i o n  i n i t i a t i o n 2 .3 1 .9 -  2 .7 7 .9 7 .3 -  8 .5
^Com puted from d a ta  shown in  Appendix T ab le  32.
^ T im e  r e q u i r e d  fo r  10% o f  t o t a l  egg p ro d u c t io n  to  o c cu r .  
■^Time r e q u i r e d  fo r  50% o f  t o t a l  egg p ro d u c t io n  to  o c cu r .
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O v ip o s i t io n  d a t a  fo r  th e s e  unmated fem ales  i s  shown in  T ab le  18. 
Egg p ro d u c t io n  ranged  from 1 t o  600, w i th  a mean o f  14 5 .5 .  The o v i ­
p o s i t i o n  p e r io d  a v erag ed  10 .9  days d u r a t i o n ,  y i e l d i n g  a mean d a i l y  
o v i p o s i t i o n  o f  11 .5  e g g s /d a y .
Weight D e te rm in a t io n
S i g n i f i c a n t  w e ig h t  d i f f e r e n c e s  were found between th e  v a r io u s  
c o lo r  and m arking  p a t t e r n  ty p e s  (T ab le  1 9 ) .  B e e t le s  e x h i b i t i n g  th e  
m arking c o n f lu e n c e  p a t t e r n  weighed s i g n i f i c a n t l y  l e s s  th a n  d id  b e e ­
t l e s  o f  th e  3 o th e r  p a t t e r n  t y p e s .  D i f f e r e n c e s  in  w e igh t between 
th e  c o lo r  c a t e g o r i e s  c l o s e l y  c o rre sp o n d ed  w ith  i n t e n s i t y  o f  red  p i g ­
m ent, w e ig h t  i n c r e a s i n g  as re d  pigm ent in c r e a s e d .  Only th e  h e a v i e s t ,  
c r im so n , cou ld  be s e p a r a te d  from th e  l i g h t e s t ,  salmon and b e ig e .
As t h e r e  was a  s i m i l a r  a l th o u g h  o p p o s i te  c o r r e l a t i o n  between 
lo n g e v i ty  and re d  pigment i n t e n s i t y ,  a  c o r r e l a t i o n  c o e f f i c i e n t  was 
c a l c u l a t e d  com paring th e  mean lo n g e v i ty  o f  th e  6 c o lo r  forms in  th e  
l a b o r a t o r y - r e a r e d  p o p u la t io n  w i th  c o r re sp o n d in g  mean w e ig h ts  o f  
f i e l d - c o l l e c t e d  p o p u la t io n s .  The r e s u l t a n t  c o r r e l a t i o n  c o e f f i c i e n t ,  
a l th o u g h  q u i t e  h ig h  ( r = - .7 2 0 ) ,  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t  
(Appendix T ab le  3 5 ) .  The l a c k  o f  s i g n i f i c a n c e  in  th e  c o r r e l a t i o n  
c o e f f i c i e n t  may be due to  th e  f a c t  t h a t  o n ly  6 p a i r s  o f  numbers were 
a v a i l a b l e  f o r  co m p ar iso n , l e a v in g  4 d e g re e s  o f  freedom f o r  e r r o r .  
F u r th e r  s tu d y  may show t h a t  t h i s  c o r r e l a t i o n  i s ,  in d eed , s i g n i f i c a n t .
S t a t i s t i c a l  a n a l y s i s  showed a s i g n i f i c a n t  d i f f e r e n c e  in  mean 
w e ig h t  between sam p lin g  d a t e s .  T here  was an a p p a re n t  p o s i t i v e  s h i f t  
in  th e  w e ig h t  d i s t r i b u t i o n  o f  sam ples c o l l e c t e d  from S t .  Landry 
P a r i s h ,  as  ev id en ced  in  F ig u re  9 .
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T ab le  18. O v ip o s i t io n  d a t a  fo r  10 unmated l a b o r a t o r y - r e a r e d  
bean l e a f  b e e t l e s .  Baton Rouge, L o u i s ia n a .  
1970-71 .
Female Egg Days in  Mean D a i ly
No. P ro d u c t io n  O v ip o s i t io n  O v ip o s i t io n
1 110 4 27 .5
2 6 2 3 .0
3 35 16 2.2
4 6 2 3 .0
5 208 10 2 8 .0
6 56 4 14.0
7 83 6 13 .8
8 1 1 1.0
9 350 33 10.6
10 600 31 19 .4
Mean 145.5  10 .9  11.5
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T a b le  19. Mean w e ig h ts  i n  m i l l ig r a m s  o f  bean l e a f  b e e t l e s  d i f f e r i n g  
in  c o lo r  and m arking p a t t e r n -  S t .  Landry and C a tah o u la  
P a r i s h e s ,  L o u i s ia n a .  1971.
Marking
P a t t e r n
C o lo r Marking
P a t t e r n
Mean^)Cr Or P i Ye Sa Be
Vi 15.1 14.7 14.1 15.1 14.3 14.7 14 .7  a
Su 14 .8 14.5 14.9 14.6 14.2 14.1 14 .5  a
No 14 .8 14.3 14.3 14.7 14.3 14 .4 14 .5  a
Co 14 .8 14 .6 14.6 12.9 13.2 12.8 1 3 .8  b
C olor 












1 4 .4 3)
^ A n a l y s i s  o f  v a r i a n c e  shown in  Appendix T ab le  33 .
2 )'Mean w e ig h ts  n o t  co n n ec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  
a t  th e  5% p r o t e c t i o n  l e v e l  a c c o rd in g  to  D uncan 's  M u l t ip le  Range 
T e s t .











Figure 9, R e la t iv e  frequency  h is to g ra m s  showing change in  w e igh t
d i s t r i b u t i o n  o f  f i e l d - c o l l e c t e d  fem ale  bean l e a f
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S u s c e p t i b i l i t y  t o  M ethyl P a ra th io n
T o p ic a l  a p p l i c a t i o n s  o f  g raded  dosages  o f  m ethyl p a r a th io n  to  
fem ale  bean l e a f  b e e t l e s  r e s u l t e d  in  v a lu e s  com parable  t o  th o s e
o b ta in e d  by Jen se n  and cow orkers  (1 9 7 0 ) ,  o f  th e  o rd e r  o f  0 .0 2 2 -0 .0 3  
u g / b e e t l e .
A lthough th e  c o lo r  forms e x h ib i t e d  s l i g h t  d i f f e r e n c e s  in  1^ )50 
and LD^q re s p o n s e  (T ab le  2 0 ) ,  t h e s e  d i f f e r e n c e s  were i n s i g n i f i c a n t  
as  a l l  95 p e r  c e n t  c o n f id e n c e  i n t e r v a l s  o v e r la p p e d .  The y e l lo w  form 
y ie ld e d  th e  h i g h e s t  v a l u e ,  0 .0 3  u g / b e e t l e ,  b u t  a l s o  e x h ib i t e d
th e  w id e s t  c o n f id e n c e  i n t e r v a l ,  0 .025  ug . The salmon c o lo r  form 
re sponded  w i th  th e  lo w est  I^D^q v a lu e ,  0.022 u g / b e e t l e ,  and had th e  
n a r ro w e s t  c o n f id e n c e  i n t e r v a l ,  0 .003  ug .
I t  i s  p ro b a b le  t h a t  a more i n t e n s i v e  s tu d y  o f  bean l e a f  b e e t l e  
r e s p o n s e  t o  m ethy l p a r a th io n  would show th e s e  d i f f e r e n c e s  t o  be s i g ­
n i f i c a n t .  I t  i s  su g g es te d  t h a t  t h i s  r e c e i v e  f u r t h e r  s tu d y  and t h a t  
a d d i t i o n a l  s t u d i e s  be i n i t i a t e d  t o  i n v e s t i g a t e  r e l a t i v e  s u s c e p t i b i l i t y  
o f  bean l e a f  b e e t l e  c o lo r  forms to  th e  c h l o r i n a t e d  h y d rocarbon  and 
carbam ate  c l a s s e s  o f  i n s e c t i c i d e s .
P a r a s i t i s m
P a r a s i t i s m  o f  t h e  bean  l e a f  b e e t l e  by £ .  d i a b r o t i c a e  showed 
s i g n i f i c a n t  s e a s o n a l  f l u c t u a t i o n s  th ro u g h  1972 (F ig u re  1 0 ) .  P e r ­
c e n ta g e  p a r a s i t i z a t i o n  was low e a r l y  in  th e  sea so n  ( l a t e  May t o  e a r l y  
J u n e ) ,  i n c r e a s in g  r a p i d l y  t o  a peak in  m id- t o  l a t e  Ju n e .  Maximum 
p a r a s i t i s m  a t  t h i s  tim e  re a ch e d  22 p e r  c e n t .  T here  was an immediate 
r a p id  d e c l i n e  fo llow ed  by a  g ra d u a l  d e c r e a s e  t o  0 in  l a t e  s e a so n .
T a b le  20 . Response o f  bean l e a f  b e e t l e  c o lo r  forms t o  t o p i c a l
a p p l i c a t i o n s  o f  m ethy l p a r a t h i o n .  Baton Rouge, L o u is ia n a .
1 9 7 2 .I ) 2)
C o lo r
LE^O
u g / b e e t l e
957. C onfidence  
I n t e r v a l 90u g / b e e t l e S lope
Ye .030 .0 1 9 - .0 4 4 .058 4 .37+ 1 .11
Be .023 .0 1 4 - .0 3 3 .040 5 .43+ 1 .46
P i .025 .0 2 3 - .0 2 8 .048 4 .44+ 0 .6 0
Sa .022 .0 2 0 - .0 2 3 .040 4 .78+ 0 .47
Or .023 .0 2 1 - .0 2 5 .045 4 .5 2 + 0 .4 8
Cr .025 .0 2 2 - .0 2 7 .042 5 .63+ 0 .83
Computed from 48 -h o u r  m o r t a l i t y  d a ta  shown in  Appendix T ab le  37. 
^ N o  s t a t i s t i c a l  s i g n i f i c a n c e  d e t e c t e d .
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F ig u re  10. P a r a s i t i z a t i o n  o f  fem ale  bean l e a f  b e e t l e s  by C e l a t o r i a  
d i a b r o t i c a e  (Shimer) in  c o l l e c t i o n s  from S t .  Landry 




















O v e ra l l  p a r a s i t i s m  v a r i e d  s i g n i f i c a n t l y  between th e  v a r io u s  
c o lo r  forms (T ab le  2 1 ) .  The h ig h e s t  p e r  c e n t  p a r a s i t i s m  o c c u r re d  in  
th e  y e llo w  c o lo r  form and th e  p in k  form showed th e  lo w es t  p e rc e n ta g e  
p a r a s i t i s m .  Mean s e p a r a t i o n  between th e  in te r m e d ia te  forms was n o t 
com ple te .
T em pera tu re  T o le ra n c e
T em pera tu re  t o l e r a n c e  s t u d i e s  were i n i t i a t e d  in  an a t te m p t  to  
d e te rm in e  i f  ob se rv ed  c y c l i c  f l u c t u a t i o n s  in  c o lo r  a n d /o r  m arking 
f req u en cy  over t im e  (H erzog, 1968) w ere t e m p e r a t u r e - r e l a t e d .
R e s u l t s  o f  p r o b i t  a n a ly s e s  showed m easu rab le  and s i g n i f i c a n t  
d i f f e r e n c e s  in  m o r t a l i t y  o c c u r re d  a t  a l l  t e m p e ra tu re s  e x ce p t  95° . 
However, a t  h ig h e r  t e m p e r a tu r e s ,  m o r t a l i t y  p roceeded  much to o  r a p i d l y  
fo r  m ean in g fu l  d i f f e r e n c e s  t o  be d e t e c t e d .  With d e c r e a s in g  tem p e ra ­
t u r e  d i f f e r e n t i a l  t i m e - m o r t a l i t y  r e s p o n s e  became e v id e n t .
The most obv ious  o v e r ly in g  f a c t  was t h a t ,  a l th o u g h  no t always 
s i g n i f i c a n t l y  so ,  t h e  y e l lo w  form w ith  few e x c e p t io n s  showed more 
r a p id  p r o g r e s s i v e  m o r t a l i t y  a t  a l l  t e m p e r a tu r e s .
At a c o n s ta n t  t e m p e ra tu re  o f  100° F. m o r t a l i t y  p roceeded  ve ry  
r a p i d l y ,  a s  e v id en ced  by th e  ra n g e  o f  r e g r e s s i o n  c o e f f i c i e n t s  
( b = 5 .0 1 - 8 .3 0 ) . Only 2 b e e t l e s  s u rv iv e d  f o r  more th a n  5 d a y s .  Of 
th e  c o l o r s ,  on ly  y e l lo w  and salmon co u ld  be s e p a r a te d  a t  th e  median 
l e t h a l  t im e (T ab le  22, F ig u re  1 1 ) ,  t h e i r  c o n f id e n c e  i n t e r v a l s  s e p a ­
r a t e d  by mere h u n d re d th s  o f  a  day .
At a  c o n s t a n t  te m p e ra tu re  o f  95° F . m o r t a l i t y  a g a in  advanced 
r a p i d l y ,  100 p e r  c e n t  m o r t a l i t y  o c c u r r in g  in  15 d a y s .  No s i g n i f i c a n t  
d i f f e r e n c e s  in  m o r t a l i t y  co u ld  be d e t e c t e d  a t  LT^q , LT^q , o r  LT^q
T a b le  21 . P e rc e n ta g e  p a r a s i t i s m  o f  bean l e a f  b e e t l e s  by C e l a t o r i a  
d i a b r o t i c a e  (S h im e r) . S t .  Landry P a r i s h ,  L o u i s ia n a .  
1972.
C olo r
Ye Or Sa Cr Be P i
Per Cent 








Marking P a t t e r n
No Vi Co Su
Per Cent
P a r a s i t i s m  ' 4 .0 4 .7  4 .8 4 .1
■^A nalysis  o f  v a r i a n c e  p re s e n te d  in  Appendix T ab le  38.
2 }Mean p e rc e n ta g e s  no t co n n ec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t ­
l y  a t  th e  5% p r o t e c t i o n  l e v e l  a c c o rd in g  to  D uncan 's  M u l t ip le  Range 
T e s t .
^ N o  s t a t i s t i c a l  s i g n i f i c a n c e  d e t e c t e d .
T ab le  22. T im e -m o r ta l i ty  re sg o n se  o f  bean l e a f  b e e t l e  c o lo r  forms s u b je c te d  t o  a c o n s ta n t  
te m p e ra tu re  o f  100 F. Baton Rouge, L o u is ia n a .  1972. ^ ^ ) 3 j
Color LTlO
Days
95% Confidence  
I n t e r v a l
LT50
Days
95% C onfidence 
I n t e r v a l
LT90
Days
957. C onfidence 
I n t e r v a l
Ye 0 .9  a 0 . 6- 1.1 1 .5  a 1 . 2- 1.7 2 .4  a 2 .0 -  3 .1
Be 1.1 a 0 . 8- 1 .3 1.8 ab 1 .5 - 2 .0 2 .9  a 2 .5 -  3 .5
P i 1.1 a 0 .7 - 1 .3 1.8  ab 1 . 5 - 2 .1 3 .0  a 2 .6 -  3 .9
Sa 1.0 a 0 .9 - 1 .1 1 .7  b 1 . 7 - 1 .8 3 .0  a 2 . 8 -  3 .2
Or 0 .9  a 0 . 6- 1.1 1.6 ab 1 .3 - 1 .9 2 .9  a 2 .4 -  3 .8
Cr 1.2 a 0 . 1- 1.6 1.7 ab 0 . 4 - 2 .6 2 .4  a 1 .7 -3 8 .1
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  40 .
^ L T  v a lu e s  no t connected  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id en ce  i n t e r v a l  
s e p a r a t i o n .











F ig u re  11. Log t im e - p r o b i t  l i n e s  showing bean l e a f  b e e t l e  c o lo r  
form m o r t a l i t y  in  re sp o n se  to  exposure  to  a c o n s ta n t  
tem p e ra tu re  o f  100° F.
Days a f t e r  I n i t i a t i o n
83
(T ab le  2 3 ) .
A f t e r  t r e a tm e n t  o f  t h e  b e e t l e s  a t  90° F . ,  y e l lo w  co u ld  be s e p a ­
r a t e d  from a l l  o th e r  c o l o r s  e x c e p t in g  o range  by tim e  LT^q , and from 
a l l  o th e r  c o lo r s  by tim e LT^q (T ab le  24, F ig u re  1 2 ) .  By th e  tim e 
90 p e r  c e n t  m o r t a l i t y  o c c u r re d ,  on ly  o range  and c r im son  co u ld  be 
s e p a r a t e d .
A m o r t a l i t y  l e v e l  o f  10 p e r  c e n t  o c c u r red  more r a p i d l y  in  y e llo w  
th a n  in  b e ig e  forms a t  80° F , ,  bu t n e i t h e r  co u ld  be s e p a r a te d  from 
th e  rem a in in g  forms (T ab le  25 , F ig u re  1 3 ) .  M o r t a l i t y  p roceeded  most 
r a p i d l y  to  th e  median l e t h a l  t im e  l e v e l  in  y e llo w  and p in k  b e e t l e s ,  
w h i le  th e  d e a th  o f  50 p e r  c e n t  o f  th e  c rim son  b e e t l e s  r e q u i r e d  th e  
lo n g e s t  t im e . By th e  t im e  t h a t  90 pe r  c e n t  m o r t a l i t y  had o ccu rred  
c o n s i s t e n t  d i f f e r e n c e s  had become o b scu red .
No s i g n i f i c a n t  d i f f e r e n c e s  co u ld  be d e t e c t e d  in  th e  tim e r e q u i r e d  
f o r  10 pe r  c e n t  m o r t a l i t y  a t  70° F. (T ab le  26, F ig u re  1 4 ) .  and
LTgQ v a lu e s  were s i g n i f i c a n t l y  low er in  y e llo w  forms as  compared w i th  
a l l  o th e r  c o l o r s .
Again a t  60° F. no s i g n i f i c a n t  LTjq v a lu e s  co u ld  be d e te c te d  
(T ab le  27, F ig u r e  1 5 ) .  Y ellow , p in k ,  and salmon forms a t t a i n e d  50 
p e r  c e n t  m o r t a l i t y  more r a p i d l y  th a n  d id  th o s e  o f  b e ig e  o r  c r im son .
The o range  form c o u ld  no t be s e p a r a te d  from any o f  th e  o th e r  c o l o r s ,  
b u t a t  LT^q i t ,  w i th  y e llo w  and p in k ,  showed s i g n i f i c a n t l y  lower 
v a lu e s  th an  b e ig e  and c r im so n .
The most complex s e r i e s  o f  i n t e r r e l a t i o n s h i p s  o c c u r re d  under a 
50° F. c o n s ta n t  te m p e ra tu re  reg im en  (T ab le  28, F ig u re  1 6 ) .  A lthough 
i t  had been h y p o th e s iz e d  t h a t  l i g h t e r - c o l o r e d  forms would be l e a s t  
t o l e r a n t  o f  low te m p e r a tu r e s ,  r e s u l t s  showed t h a t  th e  b e ig e  form,
Table 23. T im e-m orta lity  response o f bean l e a f  b e e t le  c o lo r  forms su b jec ted  to  a co n s ta n t
tem perature  o f 95° F. Baton Rouge, L ou is iana . 1972.1)2)3)
Color Day9
95% Confidence  




In te r v a l
LT 
Da $9
95% Confidence  
In terv a l
Ye 2.1 1 .4 - 2 .7 4 .3 3 .5 - 5 .1 9 .0 7 .6 -1 1 .4
Be 2.5 1 .5 - 3 .4 4 .9 3 .8 - 5 .9 9 .4 7 .7 -1 2 .9
P i 2.8 1 . 3 - 3 .8 5 .4 3 .9 - 6 .7 10.6 8 .3 -1 6 .7
Sa 2.6 1 .8 - 3 .2 5 .3 4 .5 - 6 .1 10.9 9 .3 -1 3 .9
Or 2 .3 1 . 6- 2.8 4 .8 4 .1 - 5 .5 10.1 8 .7 -1 2 .5
Cr 2.2 1 .3 - 3 .0 4 .9 3 .8 - 5 .5 10.6 8 .5 -1 4 .9
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  41. 
^^No s t a t i s t i c a l  s i g n i f i c a n c e  d e te c te d .
Slope o f log  t im e -p ro b i t  l in e s  shown in  Appendix Table 47.
00-p*
Table 24. T im e-m orta lity  response o f  bean, l e a f  b e e t le  c o lo r  forms sub jec ted  to  a co n s tan t
tem perature  o f 90° F. Baton Houge, L ou is iana . 1972.1)^)3)
C olor >Days
957, Confidence  
I n t e r v a l
LT
* a »
95% C onfidence  
I n t e r v a l
LT „ 
Da$8
95% C onfidence  
I n t e r v a l
Ye 1 .7  a 1 . 0- 2 .4 5 .7  a 4 . 4 -  6 .9 19.0  ab 1 5 .9 -2 3 .6
Be 3 .7  b 2 . 6 - 4 .8 9 .9  b 8 .4 -1 1 .3 26 .3  ab 2 2 .8 -3 1 .6
P i 3 .9  b 3 ,0 - 4 .7 9 .7  b 8 . 6- 10.8 24 .6  ab 2 1 .8 -2 8 .4
Sa 4 .0  b 3 .0 - 4 .9 9 .8  b 8 . 6- 11.1 24 .5  ab 2 1 .6 -2 8 .7
Or 3 .1  ab 2 . 4 - 3 .8 9 .1  b 8, 0 - 10.1 26.5  b 2 3 .6 -3 0 .6
Cr 3 .8  b 3 .1 - 4 .5 8.8  b 7 .9 -  9 .6 20.2 a 1 8 .2 -2 2 .9
1 )Computed from m o r t a l i t y  d a ta  shown in  Appendix T ab le  42.
2) lT  v a lu e s  not connected  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t io n .
















Log t im e - p r o b i t  l i n e s  showing bean l e a f  b e e t l e  c o lo r  form 
m o r t a l i t y  i n  response  to  exposure  to  a c o n s ta n t  tem p era tu re  
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Table 25. T im e-m orta lity  response  o f  bean l e a f  b e e t le  co lo r  forms su b jec ted  to  a co n s tan t
tem perature  o f 80° F. Baton Rouge, L ouis iana . 1 9 7 2 -7 3 ,^ ^ )3 )
Color Days
95% Confidence  
I n t e r v a l Days
957, C onfidence  
I n t e r v a l
LT
Days
95% Confidence  
I n t e r v a l
Ye 3 .1  a 2 .7 - 3 .5 16.5 a 1 5 .6 -1 7 .5 88.8 a 7 9 .8 -1 0 0 .2
Be 4 .2  b 3 .9 - 4 .5 21 .7  b 2 1 .1 -2 2 .4 113.3 be 1 0 5 .8 -1 2 1 .9
P i 3 .7  ab 3 .1 - 4 .2 18.6  a 1 7 .4 -1 9 .8 93.6  a c 8 2 .5 -1 0 8 .2
Sa 3 .6  ab 3 .1 - 4 .0 21.6 b 2 0 .5 -2 2 .8 130.3 b d 1 1 5 .4 -1 4 9 .4
Or 3 .8  ab 3 ,2 - 4 .5 21.6  b 2 0 .0 -2 3 .4 121,7 bed 103 .1 -148 .1
Cr 4 ,1  ab 3 .4 - 4 .7 26 .3  c 2 4 .6 -2 8 .3 168 .8  d 143 .3 -207 .2
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  43.
2)LT v a lu e s  not connec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t io n .











F ig u re  13. Log t im e -p r o b i t  l i n e s  showing bean l e a f  b e e t l e  c o lo r  form
m o r t a l i t y  in  re sp o n se  to  exposure  to  a c o n s ta n t  tem p e ra tu re  
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00
00
Table 26. T im e-m orta lity  response  o f  bean l e a f  b e e t le  c o lo r  forms sub jec ted  to  a cons tan t
tem perature  o f  70° F, Baton Rouge, L ou is iana . 1 9 7 2 - 7 3 . ' ^ ' ^
C olor f i oDays
95% Confidence  
I n t e r v a l
T ^
, 5°Days
95% Confidence  
I n t e r v a l
LT
n 90Days
95% Confidence  
I n t e r v a l
Ye 10 .4  a 8 .5 -1 2 .3 38.1  a 3 5 .0 -4 1 .1 139.2 a 1 25 .6 -157 .0
Be 15 .5  a 1 1 .4 -1 9 .4 55.5  b 4 9 .6 -6 1 .6 199.0 b 1 65 .2 -255 .6
P i 15 .6  a 1 1 .5 -1 9 .5 55.0  b 4 9 ,1 -6 1 ,0 193 .8  b 1 6 1 .4 -247 .6
Sa 14.3 a 1 0 .4 -1 8 .0 5 3 .8  b 4 8 .1 -5 9 .7 203.0  b 168 .3 -260 .5
Or 13.9  a 1 0 .7 -1 7 .1 56 .0  b 5C .9-61 .2 224.5 b 1 8 8 .6 -280 .0
Cr 10.5 a 7 .5 -1 3 .6 52 .1  b 4 6 .5 -5 7 .8 258.1 b 2 0 8 .7 -3 4 1 .7
1 )
2)
Computed from m o r t a l i t y  d a ta  shovm in  Appendix T ab le  44 .
LT v a lu e s  no t connec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t i o n .











F igu re  14. Log t im e - p r o b i t  l i n e s  showing bean l e a f  b e e t l e  c o lo r  form
m o r t a l i t y  in  re sp o n se  to  exposure  to  a c o n s ta n t  tem p e ra tu re
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Table 27. T im e-m orta lity  response  o f  bean l e a f  b e e t le  c o lo r  forms sub jec ted  to  a co n s tan t
tem perature  o f  60° F. Baton Rouge, L ou is iana . 1 9 7 2 - 7 3 . ^ ^ ^
C olor >Days
95% C onfidence  
I n t e r v a l Days
95% C onfidence  
I n t e r v a l
LT
Da?s
95% C onfidence 
I n t e r v a l
Ye 15.9 a 1 3 ,1 -1 8 .6 4 0 .8 a 3 7 .3 -4 4 .3 105.0 a 9 5 .4 -1 1 7 .6
Be 18.2 a 1 5 .2 -2 1 .0 51.7 b 4 8 .0 -5 5 .4 147.2 b 1 3 2 .6 -166 .9
P i 16 .9 a 1 4 .3 -1 9 .4 42 .2 a 3 9 .0 -4 5 .3 105.3 a 9 6 .6 -1 1 6 .4
Sa 16 .4 a 1 4 .5 -1 8 .2 45 .1 a 4 2 .7 -4 7 .5 124.0 ab 1 1 5 .7 -1 3 4 .0
Or 19.9 a 1 5 .7 -2 3 .8 47 .6 ab 4 2 .7 -5 2 .5 113.4 a 10 0 .7 -1 3 1 .8
Cr 18.3 a 1 6 .0 -2 0 .5 50.7 b 4 7 .9 -5 3 .6 140.6 b 1 29 .6 -154 .2
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  45.
2 )lT v a lu e s  no t connected  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t i o n .











F ig u re  15. Log t im e -p r o b i t  l i n e s  showing bean l e a f  b e e t l e  c o lo r  form
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Table 28. T im e-m orta lity  response o f  bean l e a f  b e e t le  co lo r  forms su b jec ted  to  a co n s ta n t
tem perature  o f 50° F. Baton Rouge, L o u is ian a . 1972-73.1)2)3)
C olor “ wDays
95% C onfidence  
I n t e r v a l Days
95% Confidence  
I n t e r v a l i f 90Dajrs
95% C onfidence  
I n t e r v a l
Ye 5 .4  a 3 .2 -  7 .9 4 1 .8  a 3 5 .8 -4 7 .7 322.1 ab 24 4 .1 -4 7 2 .0
Be 13.3  b 1 0 .5 -1 6 .0 82.0  b 7 5 .7 -8 9 .4 507.4  a 4 0 3 .6 -6 7 7 .3
P i 8 .3  a  c 6 .7 -  9 .9 5 5 .4  cd 5 1 .9 -5 9 .0 369.2 ab 3 1 5 .3 -4 4 4 .9
Sa 9 .6  abc 7 .1 -1 2 .3 4 9 .9  a  c 4 5 .0 -5 5 .0 258.6 b 2 1 3 .0 -3 3 1 .5
Or 10.0 be 8 .4 -1 1 .7 60 .2  d 5 6 .7 -6 3 .8 361.3  ab 31 1 .9 -4 2 9 .3
Cr 14 .9  b 1 1 .0 -1 8 .7 85.4  b 7 7 .0 -9 5 .9 489.5  a 3 6 7 .3 -723 .1
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  46 .
2 ) LT v a lu e s  n o t  connec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t io n .











Figure 16. Log t im e-p ro b it  l in e s  showing bean le a f  b e e t le  co lo r  form
m o r t a l i t y  in  re sp o n se  to  exposure  to  a c o n s ta n t  tem p e ra tu re  
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t o g e th e r  w ith  c r im so n , showed th e  g r e a t e s t  t o l e r a n c e  as  ev idenced  by 
v a lu e s  o f  82 and 85 .4  d a y s ,  r e s p e c t i v e l y .  Yellow and salmon 
forms appeared  l e a s t  t o l e r a n t ,  e x h i b i t i n g  v a lu e s  o n e - h a l f  th e
m agnitude  o f  th e  above.
No d e f i n i t e  t r e n d s  cou ld  be d is c e rn e d  co n ce rn in g  tim e m o r t a l i t y  
r e s p o n se  o f  th e  v a r io u s  c o lo r  fo rm s. The o v e r ly in g  f a c t  rem ains  t h a t  
ye llow  forms c o n s i s t e n t l y  showed more r a p id  p r o g r e s s iv e  m o r t a l i t y  a t  
a l l  t e m p e ra tu re s .
In  on ly  1 c a s e  was d i f f e r e n t i a l  r e s p o n se  d e te c te d  among m arking 
p a t t e r n  ty p e s  in  th e  tim e  r e q u i r e d  fo r  a t t a in m e n t  o f  10 p e r  c e n t  mor­
t a l i t y .  T h is  o ccu r red  a t  100° (T ab le  29, F ig u re  1 7 ) ,  w ith  0 .0 1  day 
s e p a r a t i n g  th e  95 p e r  c e n t  c o n f id e n c e  i n t e r v a l s  between m arking con­
f lu e n c e  and m arking s u p p r e s s io n .  No s i g n i f i c a n t  d i f f e r e n c e s  in  mor­
t a l i t y  were d e te c te d  a t  95° (T ab le  3 0 ) ,  90° (Table  3 1 ) ,  or 80°
(T ab le  3 2 ) .  At 70° t h e  m arking c o n f lu e n c e  p a t t e r n  a t t a i n e d  50 per  
c e n t  m o r t a l i t y  more r a p i d l y  th an  d id  th e  o th e r  forms (T ab le  33, F ig u re  
1 8 ) .  No m ean ing fu l d i f f e r e n c e s  o c c u r red  a t  60° (T able  3 4 ) .  The 
marking c o n f lu e n c e  and broken  v i t t a  p a t t e r n s  were more t o l e r a n t  to  a 
c o n s ta n t  te m p e ra tu re  o f  50° th a n  w ere th e  normal and m arking s u p p r e s ­
s io n  p a t t e r n  ty p es  (T able  35, F ig u re  1 9 ) .
In  g e n e r a l ,  b e e t l e s  e x h i b i t i n g  th e  v a r io u s  m arking p a t t e r n s  
showed g r e a t e r  s i m i l a r i t y  o f  r e s p o n s e  th a n  d id  th e  6 c o lo r  form s.
E xam ination  o f  m o r t a l i t y  d a ta  a f t e r  7 days exposu re  t o  each tem­
p e r a t u r e  s tu d ie d  showed t h a t  th e  median l e t h a l  te m p e ra tu re s  fo r  a l l  
c o lo r  and m arking p a t t e r n  v a r i a n t s  were q u i t e  s i m i l a r  (T ab le  3 6 ) .  
Marking p a t t e r n  v a r i a n t s  showed g r e a t e r  hom ogeneity  o f  bo th  LT^q and 
LTgg re s p o n s e  th a n  d id  th e  6 c o lo r  fo rm s. The median l e t h a l
Table 29. T im e-m orta lity  response  o f  bean l e a f  b e e t le  marking p a t te r n  types sub jec ted  to  a
c o n s ta n t  tem perature  o f 100° F. Baton Rouge, L ou is iana . 1972.1)2)3)
Marking
P a t t e r n
“ lO
Days
957c C onfidence  
I n t e r v a l
LTCrt
Days
957, C onfidence 
I n t e r v a l
LT
Da$§
95% C onfidence  
I n t e r v a l
No 1 .0  ab 0 . 6 - 1 . 3 1.6  ab 1 . 3 - 2 . 0 2 . 7  a 2 . 2 - 3 . 9
Vi 1.0  ab 0 . 7 - 1 . 2 1 .7  ab 1 . 4 - 1 . 9 2 . 8  a 2 . 4 - 3 . 5
Co 1 .2  a 1 . 1 - 1 . 4 1 .9 a 1 . 8 - 2 . 0 2 . 9  a 2 . 7 - 3 . 2
Su 1.0  b 0 . 9 - 1 , 1 1.6  b 1 . 6 - 1 . 7 2 .7  a 2 . 6 - 2 . 9
Computed from m o r t a l i t y  d a ta  shown in  Appendix T ab le  40.
2 )
LT v a lu e s  not connec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t io n .

















Log t im e -p r o b i t  l i n e s  showing bean l e a f  b e e t l e  m o r t a l i t y  
by marking p a t t e r n  in  re sp o n se  t o  exposure  to  a c o n s ta n t
No+Vi+Su
Co-
.5 1 2 5 10 20




Table 30. T im e-m orta lity  response  o f  bean l e a f  b e e t l e  marking p a t t e r n  types, su b jec ted  to  a
c o n s ta n t  tem perature  o f 95° F. Baton Rouge, L ou is iana . 1972. '  '  '
Marking
P a t t e r n If10Days 95% C onfidence  I n t e r v a l Sjs 95% C onfidence I n t e r v a l LT90Days 95% Confidence  I n t e r v a l
No 2 .7 1 .8 - 3 .3 5 .2 4 .3 - 6 .0 10.0 8 .5 -1 2 .6
Vi 2 .3 1 .4 - 3 .0 4 .7 3 . 7 - 5 .6 9 .8 8 .0 -1 3 .2
Co 1.8 1 .1 - 2 .4 4 .3 3 .4 - 5 .0 10.2 8 .2 -1 4 .4
Su 2 .5 1 .6 - 3 .2 4 .9 4 . 0 - 5 .8 9 .8 8 .2 -1 2 .9
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  41.
No s t a t i s t i c a l  s i g n i f i c a n c e  d e te c te d .
^ S l o p e  o f  log  t im e - p r o b i t  l i n e s  shown in  Appendix T ab le  47.
Table 31. T im e-m orta lity  response  of bean l e a f  b e e t le  marking p a t te r n  types su b jec ted  to  a
co n s tan t tem perature  o f  90° F. Baton Rouge, L ou is iana , 1972. '
Marking
P a t t e r n “ lODays
957. C onfidence  
I n t e r v a l >Days
957, C onfidence  
I n t e r v a l
LT. 9 0Days
957o C onfidence  
I n t e r v a l
No 3 .1 2 .2 - 3 .9 8 .4 7 .2 -  9 ,6 23 .0 2 0 .1 -2 7 .1
Vi 3 .1 2 .2 - 3 .9 8.8 7 .5 -1 0 .0 25.3 2 2 .1 -2 9 .7
Co 3.1 2 ,1 - 4 .1 8.2 6 . 8- 9 .5 21 .5 1 8 .4 -2 6 .6
Su 3 .5 2 .5 - 4 .5 9 .8 8 .4 -1 1 .1 27.2 2 3 .6 -3 2 .5
^Computed from m o r t a l i t y  d a ta  shown in  Appendix T able  42.
2) No s t a t i s t i c a l  s i g n i f i c a n c e  d e te c te d .
3j
Slope o f log t im e -p ro b i t  l i n e s  shown in  Appendix Table 47.
Table 32. T im a-m orta lity  response o f bean l e a f  b e e t le  nark ing  p a t te rn  types su b jec te d  to  a
co n s ta n t  tem perature  o f 80° F. Baton Rouge, L ou is iana . 1972-73. '  '  '
Marking
P a t t e r n
LT10
Days
95% Confidence  • 
I n t e r v a l rLT50Bays
957. C onfidence 
I n t e r v a l LT90Days
95% Confidence  
I n t e r v a l
No 3 .6 3 .2 - 4 .1 20 .7 1 9 .7 -2 1 .8 118.5 1 0 6 .4 -1 3 3 .8
Vi 3 .7 3 .3 - 4 .1 19.4 1 8 ,5 -2 0 .3 101.9 9 2 .5 -1 1 3 .3
Co 3 .8 3 .4 - 4 .2 20.5 1 9 .0 -2 2 .1 110.8 9 4 .6 -1 3 3 .6
Su 3 .8 3 .4 - 4 .2 20.9 2 0 .0 -2 1 .9 114.5 103 .6 -127 .9
Computed from m o r t a l i t y  d a ta  shown in  Appendix T able  43.
2 ")'No s t a t i s t i c a l  s i g n i f i c a n c e  d e te c te d .
3} Slope o f log t im e -p ro b i t  l in e s  shown in  Appendix Table 47.
Table 33. T im e-m orta lity  response  of bean l e a f  b e e t le  marking p a t t e r n  types su b jec te d  to  a
co n s tan t tem pera tu re  of 70° F. Baton Rouge, L ou is iana . 1972-73. '  '  '
Marking
P a t t e r n
LT10
Days
95% C onfidence  
I n t e r v a l
LT50
Days
95% C onfidence  
I n t e r v a l nT90Days
95% Confidence  
I n t e r v a l
No 13.7  a 9 .7 -1 7 .5 50 .3  a 4 4 .4 -5 6 .2 185.5 ab 1 5 3 .7 -2 3 9 .0
Vi 13 .1  a 1 0 .2 -1 5 .9 50 .6  a 4 6 .2 -5 5 .1 195.7 ab 1 6 8 .4 -2 3 6 .0
Co 10.3  a 8 . 6- 12.0 39 .9  b 3 7 .1 -4 2 .6 154.6 a 1 40 .1 -173 .3
Su 14.9  a 1 1 .8 -1 7 .9 5 6 .9  a 5 2 .2 -6 1 .8 218.0  b 1 8 6 .1 -2 6 6 .0
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  44.
2)
LT v a lu e s  n o t connec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t i o n .
















Log tim e-probic  l in e s  showing bear le a f  b e e t le  m o r ta l i ty
by marking p a t te rn  in response to  exposure to  a cons tan t
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Table 34. T im e-m orta lity  response o fQbean l e a f  b e e t le  marking p a t te r n  types su b jec te d  to  a
c o n s ta n t  tem pera tu re  o f 60 F. Baton Rouge, L ou is iana . 1972-73.
Marking
P a t t e r n Days
95% C onfidence  
I n t e r v a l Days
957. C onfidence  
I n t e r v a l nT’ °Days
95% C onfidence  
I n t e r v a l
No 17.5  ab 1 4 .6 -2 0 .3 47 .7  a 4 4 .1 -5 1 .3 130.4  ab 11 8 .0 -1 4 7 .1
V i 17 .9  ab 1 4 .6 -2 0 .9 4 3 .4  a 3 9 .4 -4 7 .1 105.2 a 9 5 .2 -1 1 8 .9
Co 13.2  a 1 1 .2 -1 5 .1 4 2 .8  a 3 9 .8 -4 5 .6 138.7 b 126 .6 -154 .2
Su 16.5  b 1 5 .2 -1 7 .8 4 5 .9  a 4 4 .2 -4 7 .6 127.7 b 1 2 1 .5 -1 3 4 .8
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  45 .
21■'LT v a lu e s  no t connec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t io n .
Slope o f log t im e -p ro b i t  l i n e s  shown in  Appendix Table 47.
Table 35. T im e-m orta lity  response o f bean l e a f  b e e t le  marking p a t te rn  types su b jec te d  to  a
co n s ta n t  tem perature  o f  50° F. Baton Rouge, L ou is iana . 1972-73. '  '  '
Marking
P a t t e r n >Days
95% C onfidence  
I n t e r v a l LT50Days
95% C onfidence  
I n t e r v a l i f 90Days
95% C onfidence 
I n t e r v a l
No 8 .4  a 6 . 0 - 10.8 5 3 .8  a 4 8 .6 -5 9 .3 346.3 ab 2 7 6 .1 -4 6 3 .8
Vi 9 .9  a 7 .5 - 1 2 .4 70 .2  b 6 4 .3 -7 6 .4 493 ,8  b 38 8 .8 -6 6 8 .6
Co 9.2  a 6 .9 -1 1 .6 72 .3  b 6 6 .3 -7 9 .2 568.4  b 4 3 9 .9 -7 8 7 .6
Su 11.0 a 9 .3 -1 2 .7 51.7  a 4 8 .7 -5 4 .8 243 .0  a 2 1 6 .0 -2 7 8 .6
^Com puted from m o r t a l i t y  d a ta  shown in  Appendix T ab le  46.
LT v a lu e s  no t connec ted  by th e  same l e t t e r  d i f f e r  s i g n i f i c a n t l y  by 95% c o n f id e n ce  i n t e r v a l  
s e p a r a t i o n .











Figure 19. Log t im e -p ro b it  l in e s  showing bean le a f  b e e t le  m o r ta l i ty
by marking p a t te rn  in  response to  exposure to  a constan t
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Table 36. Bean l e a f  b e e t l e  m o r ta l i ty  a f t e r  7 days exposure to
co n s ta n t  tem pera tu res  rang ing  from 50-100° F. Baton
Rouge, L o u is ian a .  1972.^-'*'
l t 50
°F.
95% C onfidence  
I n t e r v a l o l 9 0F.
Slope
Color
Ye 85 .6 7 7 .0 -  94.1 103.0 15 .9+3 .6
Be 89.9 6 6 .7 -8 9 8 .4 108.4 15 .7+5 .6
P i 90.7 7 7 .8 -1 2 9 .6 111.7 14 .2+ 4 .6
Sa 90 .4 6 9 .4 -6 1 9 .4 111.3 14 .2+ 5 .0
Or 89.0 7 3 .6 -1 1 1 .3 107 .4 15 .6+4 .9
Cr 89.6 8 0 .1 -1 0 8 .2 111.8 13 .3+3 .7
liar k ing  
P a t t e r n
No 87 .0 4 3 .8 -1 2 1 .5 103.9 1 6 .6+ 5 .8
Vi 88.6 7 7 .4 -1 0 6 .2 107.3 15 .4+ 4 .5
Co 87.5 7 2 .1 -1 1 6 .0 109.3 13 .3+4 .2
Su 89.1 7 1 .3 -1 1 3 .6 105.6 1 7 .4+ 5 .7
Computed from m o r t a l i t y  d a t a  shown in  Appendix T ab le  48. 
^ N o  s t a t i s t i c a l  s i g n i f i c a n c e  d e t e c t e d .
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t e m p e ra tu re  ranged  from 87 .0  to  8 9 .1 °  F. fo r  th e  normal marking 
p a t t e r n  and m arking s u p p re s s io n  form, r e s p e c t i v e l y ,  w h ile  c o lo r  
forms e x h ib i t e d  a  ran g e  o f  c a .  5 ° ,  ra n g in g  from 8 5 .6 °  F . fo r  yellow  
b e e t l e s  to  9 0 .7 °  F. fo r  th e  p in k .
B io lo g ica l Im plications
"A d i f f e r e n c e  between two . . . p o p u la t io n s  can always be 
e s t a b l i s h e d ,  p ro v id ed  th e  o b s e rv e r  i s  w i l l i n g  to  go to  enough t r o u b le  
to  r e f i n e  and in c r e a s e  th e  number o f  h i s  measurements . , . What th e  
z o o l o g i s t  must be f i r s t  concerned  w i th  i s  th e  b i o l o g i c a l  s i g n i f i c a n c e  
o f  a d em o n s tra ted  d i f f e r e n c e ,  and fo r  t h i s  k ind o f  s i g n i f i c a n c e  th e r e  
i s  no t e s t  bu t t h a t  o f  i n t u i t i o n ,  e x p e r ie n c e ,  and i n t e l l i g e n c e "  
(Simpson, ait a l . ,  1960).
C o lo r-m ark in g  p a t t e r n  polymorphisms in  th e  bean l e a f  b e e t l e  
p ro b a b ly  have  l i t t l e  s i g n i f i c a n c e  p e r  s e ,  o th e r  th a n  th e  p o s s ib l e  
e x i s t e n c e  o f  a s s e r t i v e  m a tin g . R a th e r ,  t h e  im portance  l i e s  w ith  
o th e r  c h a r a c t e r s  which a r e  c o r r e l a t e d  w ith  t h e s e  polym orphism s. C olor 
forms and m arking p a t t e r n s  a r e ,  in  e f f e c t ,  g e n e t i c  m arkers fo r  v a r i ­
a b le  p h y s io lo g ic a l  c h a r a c t e r s  and e c o lo g i c a l  t o l e r a n c e  l e v e l s  which 
a r e  much more d i f f i c u l t  t o  d i s c e r n .  In  r e a l i t y ,  c o lo r  p a t t e r n  p o ly ­
morphism i s  th e  p ro b a b le  r e s u l t  o f  p h y s io lo g i c a l  v a r i a b i l i t y  r a t h e r  
th a n  th e  c o n v e rse  be in g  t r u e .  The c o r r e l a t i o n  o f  a p a r t i c u l a r  p o ly ­
morphic form w i th  a p a r t i c u l a r  p h y s io lo g i c a l  c h a r a c t e r  v a r i a n t  or 
e c o l o g i c a l  t o l e r a n c e  l e v e l  i s  p ro b ab ly  a  chance  o c c u r re n c e .
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M isc e l la n e o u s  O b se rv a t io n s  on F a c to r s  
A f f e c t i n g  Bean L eaf B e e t le  Abundance
In  th e  c o u rse  o f  f i e l d  su rv ey s  and l a b o r a to r y  and f i e l d  r e s e a r c h  
on t h i s  s tu d y  and an e a r l i e r  one (Herzog, 1968), s e v e r a l  o b s e r v a t io n s  
c o n ce rn in g  f a c t o r s  a f f e c t i n g  bean l e a f  b e e t l e  abundance have been 
made.
Two d i f f e r e n t  s p e c ie s  o f  t a c h i n i d  p a r a s i t e s  have been found 
a t t a c k i n g  bean l e a f  b e e t l e s .  The f i r s t ,  C. d i a b r o t i c a e .  i s  th e  most 
common and i s  th e  on ly  bean  l e a f  b e e t l e  p a r a s i t e  r e p o r te d  in  th e  
l i t e r a t u r e  (McConnell, 1915; I s l e y ,  1930; Eddy and N e t t l e s ,  1930).
Only two a d u l t s  o f  th e  second have been r e a r e d  from f i e l d - c o l l e c t e d  
bean l e a f  b e e t l e s .  I t  has  been t e n t a t i v e l y  i d e n t i f i e d  a s  Hyalomyodes 
t r i a n g u l i f e r  (Leow).*
The la r v a e  and pupae o f  both s p e c ie s  a r e  t y p i c a l l y  d i p t e r a n .  The 
l a r v a  and puparium  o f  C. d i a b r o t l c a e  a r e  h e a v i l y  s e t o s e ,  w h i le  th e  
l a r v a  o f  th e  l a t t e r  i s  more l i g h t l y  s e to s e  and th e  puparium smooth 
and g la b r o u s .  The l a r v a  o f  C. d i a b r o t i c a e  c o m p le te ly  consumes th e  
c o n te n t s  o f  th e  abdom inal c a v i t y  o f  th e  b e e t l e s  th e n  s e p a r a t e s  th e  
abdomen from th e  r e s t  o f  th e  body when i t  emerges t o  p u p a te .  The 
l a r v a  o f  th e  Hyalomyodes does n o t  consume a l l  o f  th e  body c a v i t y  
c o n te n t s  o f  i t s  h o s t  and e x i t s  th e  abdomen le a v in g  i t  i n t a c t  w ith  th e  
t h o r a x .  The mean d u r a t i o n  o f  th e  pupa l p e r io d  o f  24 i n d iv id u a l s  o f
The a u th o r  e x p re s s e s  h i s  g r a t i t u d e  t o  D r. C. W. Sabrosky  o f  
t h e  S y s te m a tic  Entomology L a b o ra to ry ,  USDA, W ashington, D.C. fo r  
i d e n t i f i c a t i o n  o f  t h i s  s p e c i e s ,  and t o  D r .  J .  B. Chapin f o r  a s s i s ­
ta n c e  in  o b ta in in g  th e  i d e n t i f i c a t i o n .
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£ •  d i a b r o t i c a e  was 8 .1  days ( r a n g in g  5 - 1 0 ) .  Two a d u l t s  o f  th e  
Hyalomyodes emerged in  9 and 10 d a y s .
T y p i c a l l y ,  v e ry  few eggs a r e  l a i d  by p a r a s i t i z e d  b e e t l e s ;  a 
maximum o f  5 observed  from a f i e l d - c o l l e c t e d  p a r a s i t i z e d  specim en.
Most la y  no eggs .
D is s e c t io n s  o f  numerous f i e l d - c o l l e c t e d  b e e t l e s  have shown:
1) 1 c a s e  o f  a  p a r a s i t e  l a r v a  w i th in  an o v e rw in te r in g ,  d ia p a u s in g  
b e e t l e ;  2) two c a se s  o f  2 p a r a s i t e  l a r v a e  found w i th in  a  s i n g l e  h o s t ;  
3) a sm a ll  p e rc e n ta g e  (<1) pupa te  w i th in  th e  h o s t ;  and 4) some p a r a ­
s i t e s  d i e  w i th in  th e  h o s t  b e fo re  th e y  have f u l l y  m a tu red .
One or p o s s ib ly  2 u n i d e n t i f i e d  s p e c ie s  o f  nematodes have been 
found emerging from l i v i n g  b e e t l e s .
S e v e ra l  u n i d e n t i f i e d  fu n g i  have been found i n f e s t i n g  dead a d u l t s .  
I t  i s  no t known i f  th e y  were a  p r im ary  m o r t a l i t y  f a c t o r  o r  m erely 
seco n d a ry  in v a s io n s .
In  th e  c o u rse  o f  th e  r e a r i n g  program i t  was observed  t h a t  some 
eggs and l a r v a e  s u f f e r e d  from a b a c t e r i a l  d i s e a s e ,  p ro b ab ly  S e r r a t i a  
m arcescens  B iz io  (Newsom, 197 3 ) .  Eggs tu rn e d  r e d ,  and d id  n o t h a t c h .  
I f  l a r v a e ,  p rep u p ae ,  pupae o r  even a d u l t s  tu rn e d  r e d ,  th e y  d ie d  a lm ost 
im m ed ia te ly . Some, e s p e c i a l l y  pupae and a d u l t s ,  d ie d  and th e n  tu rn ed  
r e d .
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CONCLUSIONS
Of 2 ,546  m a le -fem a le  p a i r i n g s  in  th e  l a b o r a t o r y ,  820 or 36 .2  
pe r  c e n t  were s u c c e s s f u l .  I f  c r im son  fem ales  a r e  d is r e g a r d e d  because  
th e y  had no male c o u n te r p a r t  f o r  com parison , y e l lo w  forms, both  male 
and fem ale showed th e  g r e a t e s t  m ating  f re q u e n c y .  Both sexes  e x h i b i t ­
ing  m arking c o n f lu e n c e  mated most f r e q u e n t ly .  A l l  fem ales  tended  to  
mate more f r e q u e n t ly  w i th  y e llow  m ales ,  and most forms o f  both  males 
and fem ales a t t a i n e d  g r e a t e s t  m ating  su cc e ss  w ith  p a r tn e r s  e x h ib i t i n g  
m arking c o n f lu e n c e .
No d i f f e r e n c e s  were d e te c te d  in  th e  d u r a t io n  o f  a d u l t  l i f e  h i s ­
t o r y  s t a g e s ,  r e g a r d l e s s  o f  c o lo r  or m arking p a t t e r n .  However, 
r e p r o d u c t iv e  fem ales  l i v e d  s i g n i f i c a n t l y  lo n g e r  th a n  n o n re p ro d u c t iv e s . 
B eige and p in k  r e p r o d u c t iv e  forms l iv e d  much lo n g e r  th a n  c o r re sp o n d ­
ing  n o n r e p r o d u c t iv e s ,  w h i le  o th e r  forms r e a c t e d  s i m i l a r l y  w hether 
fecund or n o t .
Polym orphic forms showed no s i g n i f i c a n t  d i f f e r e n c e s  in  f e c u n d i ty  
a s  measured by t o t a l  egg p r o d u c t io n ,  e g g s / l a y in g  day , eg g s /d a y  in  th e  
o v i p o s i t i o n  p e r io d ,  o r  eg g s /d a y  th rough  l i f e .  However, mean d a i l y  
o v i p o s i t i o n  th ro u g h  th e  f i r s t  50 days o f  a d u l t  l i f e  showed y e llo w  and 
o range  fem ales l a i d  more eggs th a n  d id  th e  salmon and p in k , w h ile  
m arking  c o n f lu e n c e  fem ales  l a i d  more eggs th a n  a l l  o t h e r s .
S i g n i f i c a n t  d i f f e r e n c e s  in  w e igh t w ere  d e te c te d  among both  
c o lo r s  and m arking p a t t e r n s .
D i f f e r e n c e s  in  p a r a s i t i s m  by C_. d i a b r o t i c a e  were no ted  among 
c o lo r  fo rm s, y e l lo w  a p p a r e n t ly  b e in g  th e  most s u s c e p t i b l e  to  p a r a s i t e  
a t t a c k ,  and p in k  th e  l e a s t  s u s c e p t i b l e .  The f req u en cy  o f  th e  yellow
I l l
c o lo r  form In  a  p o p u la t io n  may r e f l e c t  th e  in c id e n c e  o f  p a r a s i t i s m  
by t h i s  s p e c i e s .
H a t in g  f r eq u e n cy ,  l o n g e v i ty ,  and w e ig h t  a l l  showed s t r o n g  c o r r e ­
l a t i o n s  w i th  i n t e n s i t y  o f  re d  pigment p r e s e n t .  C o r r e l a t i o n  among 
t h e s e  v a r i a b l e s  w ere  h ig h  on ly  fo r  m ating  x lo n g e v i ty  and lo n g e v i ty  
x w e ig h t ,  on ly  th e  form er a t t a i n i n g  s i g n i f i c a n c e .
R e s u l t s  co n ce rn in g  i d e n t i f i c a t i o n  o f  d i f f e r e n t i a l  s u s c e p t i b i l i t y  
o f  c o lo r  forms t o  m ethy l p a r a th io n  were in c o n c lu s iv e .
D i f f e r e n t i a l  re sp o n se  o f  c o lo r  forms and marking p a t t e r n  ty p es  
t o  te m p e ra tu re  was o b se rv ed ,  b u t  no t e m p e r a t u r e - r e l a t e d  t r e n d s  could  
be e s t a b l i s h e d .  Yellow forms c o n s i s t e n t l y  showed th e  most r a p id  
p r o g r e s s iv e  m o r t a l i t y  a t  a l l  te m p e ra tu re s  s t u d i e d .  Marking p a t t e r n  
v a r i a n t s  showed a  g r e a t e r  s i m i l a r i t y  o f  re sp o n se  th a n  d id  th e  6 c o lo r  
fo rm s. These a r e  i n d i c a t i o n s  o f  s u b t l y  d i f f e r i n g  s e l e c t i v e  v a lu e s  
fo r  t h e  many forms under a  v a r i e t y  o f  e c o lo g i c a l  c o n d i t i o n s .
F i n a l l y ,  from th e  d a ta  p re s e n te d  i t  can  be concluded  t h a t  t h e r e  
a r e  s u b t l e  v a r i a t i o n s  in  p h y s io lo g ic a l  and b e h a v io r a l  c h a r a c t e r s  and 
e c o lo g i c a l  t o l e r a n c e s  in  th e  bean l e a f  b e e t l e  and t h a t  th e s e  v a r i ­
a t i o n s  can be c o r r e l a t e d  w i th  c o lo r  and marking p a t t e r n  forms w i th in  
t h i s  polym orphic  s p e c i e s .
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APPENDIX
Table 1. Least-squares a n a ly s is  o f  variance for mating frequency 
o f  laboratory-reared bean le a f  b e e t le s .  Baton Rouge, 
L ouisiana. 1970-71.
Source o f  
v a r ia t io n








9 Color 5 0 .37nS
? Harking 3 0 .04nS
d Color 4 0 .46n®
d Marking 3 «  ~ . n s  0.31
9 Color x 9 Marking 15 0.43
d C olor x d Marking 12 0 . 16ns
9 Color x d  Color 2 0 0 . 2 0 °®
9 Marking x d  Marking 9 0 . 2 2 n8
R esidual 2471 0 . 2 1
1)p .o i  -  2  .06 c 15 & 1000 degrees o f  freedom
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T ab le  2 .  Mean m a ting  f r e q u e n c ie s  o f  r e c i p r o c a l  c o lo r  x c o lo r  
p a i r i n g s  o f  l a b o r a t o r y - r e a r e d  bean l e a f  b e e t l e s .  
Baton Rouge, L o u i s ia n a .  1970-71.
Female M ating Female M ating
x Male Frequency x Male Frequency
Ye X Be .477 Be X Ye .389
Ye X Pi .295 P i X Ye .311
Ye X Sa .445 Sa X Ye .454
Ye X Or .390 Or X Ye .530
Be X Pi .214 P i X Be .292
Be X Sa .334 Sa X Be .383
Be X Or .217 Or X Be .339
P i X Sa .228 Sa X P i .286
P i X Or .226 Or X P i .394
Sa X Or .469 Or X Sa .418
r  = .661*1)
^ A n a ly s i s  o f  c o r r e l a t i o n  shown in  Appendix Table 3.
Table 3 . A nalysis o f  c o rre la tio n  between mating 
frequencies o f rec ip ro ca l co lo r  x co lo r  
p airings o f  laboratory-reared bean le a f  
b e e t le s .  Baton Rouge, L ouisiana. 
1970-71.
Source o f  
v a r ia tio n




T otal 9 tm  u
C orrelation 1 .023*
R esidual 8 .004
1 > f.05 * 5 -32 « 1 & 8 degrees o f  freedom
T a b le  4 , Mean m ating  f r e q u e n c ie s  o f  r e c i p r o c a l  marking x marking 
p a i r i n g s  o f  l a b o r a to r y - r e a r e d  bean l e a f  b e e t l e s .  Baton 









No x Vi .347 Vi x No .313
No x Co .432 Co x No .435
No x Su .236 Su x No .311
Vi x Co .398 Co x Vi .368
Vi x Su .370 Su x Vi .471
Co x Su .217 Su x Co .375
r  = .509n s l )
^ A n a ly s is  o f  c o r r e l a t i o n  shown in Appendix Table 5.
T ab le  5 . A n a ly s is  o f  c o r r e l a t i o n  between m a ting  f r e q u e n c ie s  
o f  r e c i p r o c a l  m arking x marking p a i r i n g s  o f  
l a b o r a t o r y - r e a r e d  bean l e a f  b e e t l e s .  Baton Rouge, 
L o u is ia n a ,  1970-71.
Source  o f  D egrees o f  Mean
v a r i a t i o n  freedom sq u a re
T o ta l  5
C o r r e l a t i o n  1 ,005ns
R e s id u a l  4 .004
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T ab le  6 . Mean m ating  f r e q u e n c ie s  o f  male and fem ale  c o l o r -  
marking p a t t e r n  ty p e s  in  l a b o r a to r y - r e a r e d  bean 
l e a f  b e e t l e s .  Baton Rouge, L o u i s ia n a .  1970-71.
C o lo r -  
Marking P a t t e r n
Female M ating 
Frequency




















Or Co .450 .600
OrSu .396 .145
r  = .186n s l )
^ A n a ly s is  o f  c o r r e l a t i o n  shown in Appendix Table 7.
T ab le  7 .  A n a ly s is  o f  c o r r e l a t i o n  between m ating f r e q u e n c ie s  
o f  male and fem ale  c o lo r -m a rk in g  p a t t e r n  ty p e s  in  
l a b o r a to r y - r e a r e d  bean l e a f  b e e t l e s .  Baton Rouge, 
L o u is ia n a .  1970-71.
Source  o f  D egrees o f  Mean
v a r i a t i o n  freedom sq u a re
Total 19
C o r r e l a t i o n  1 .0 0 8 ns
R e s id u a l  18 .013
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T ab le  8 . L e a s t - s q u a re s  a n a l y s i s  o f  v a r i a n c e  f o r  a v e rag e  number 
o f  males r e q u i r e d  b e f o r e  im p reg n a t io n  o f  l a b o r a t o r y -  
r e a r e d  fem ale bean l e a f  b e e t l e s  was a c h ie v e d .  Baton 
Rouge, L o u is ia n a .  1970-71. '
Source  o f  
v a r i a t i o n
D egrees  o f  
freedom
Mean
sq u a re
T o ta l 819 —
G e n era t io n 3 0 .6 1 ns
C olor 5 0 .1 3 ns
Marking 3 0 .0 4 ns
C olor x Marking 15 0 .1 7 ns
R e g re s s io n  P r e o v ip o s i t io n  
P e r io d  L in ea r 1 133.04**
R e s id u a l 792 0 .32
^ G e n e r a t i o n  x c o lo r  x m arking p a t t e r n  means shown in  Appendix 
T ab le  9 .
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Table 9. Mean number o f males re q u ire d  befo re  impregnation o f
la b o ra to ry - re a re d  bean l e a f  b ee t le ,  females was ach ieved .
Baton Rouge, L o u is ian a .  1970-71. '
C o lo r -
Marking
P a t t e r n
G en era t io n
I I I  I I I IV
YeNo 1.53 1,22 1.00 l.OC
YeVi 1 .1 8 1.21 1.00 1.17
YeCo l.OC 1.00 1.00 l.OC
YeSu 1 .38 1.00 1.14 1.31
BcNo 1 .6 4 1.17 1.10 1.26
3cVi 1 .56 1.29 1 .33 1 .38
B eC o l.OC 1.17 1.00
BeSu 1.75 1.20 1.00 1.25
PiNo l.OC 1.00 1.10 1 .C0
PiV i 1.50- 1.88 1.00 1.75
PiCo 1.00 - -
PiSu - - 2.00 l.OC 1.00
SaNn 1.73 1<39 1 .06 2 .25
SaVi 1 .63 1.27 1.19 1.00
SaCo — 1.20 1 .60 1.00
SaSu 1.11 1.00 1.00 1 .17
OrNo 1.25 1.-53 1.23 1.00
OrVi 1.42 1.22 1.25 1.20
OrC o 1.00 1.00 1.00 1 .50
OrSu 1 .50 1.00 1.00 - -
CrNo 1.00 1.00 1.00 1.00
CrVi 1 .38 1.09 1 .17 2 . CO
CrCo 1.00 1.00 —
CrGu •> ~ 1.00
^N um ber of o b s e r v a t io n s  making up each mean shewn in  Appendix 
T ab le  10.
T a b le  10. Number o f  r e p r o d u c t iv e ly  a c t i v e  fem ale bean l e a f  b e e t l e s  
making up g e n e r a t io n  x c o lo r  x m arking p a t t e r n  means o f  
v a r i a b l e s  o b ta in e d  in  th e  l a b o r a to r y  r e a r i n g  e x p e r im en t .
Baton Rouge, L o u is ia n a .  1970-71.
C o lo r -
Marking
P a t t e r n
G e n e ra t io n
I  I I  I I I IV
YeNo 17 18 10 10
YeVi 17 14 9 6
YeCo 3 1 5 3
Ye3u 8 4 7 13
BeNo 25 36 31 27
BeVi 25 31 20 26
BeCo 0 2 6 2
BeSu 4 5 8 12
PiNo 5 10 10 5
FiVi 8 8 4
PiCo 0 1 0 0
PiSu 0 2 4 iA.
SaNo 15 13 17 4
SaVi no 15 IS 8
SaCo 0 5 5 3
SaSu 9 10 11 6
OrNo 20 19 26 3
Or Vi 12 27 20 10
OrCo 2 2 5 4
OrSu 6 1 S 0
CrNo 4 7 1 1
CrVi 8 11 6 1
CrCo 1 1 0 0
CrSu 0 0 1 c
Table 11. L eas t-sq u ares  ana lyses  o f  v a r ian ce  for p re o v ip o s i t  ion. o v ip o s i t io n ,  and p o s to v ip o s i t io n
periods  o^ la b o ra to ry - re a re d  female bean l e a f  b e e t l e s .  Baton Rouge, L ou is iana .
1970-71.
Source o f  
v a r  i a t  ion
Degrees o f  
freedom
P reov ipos  i t  ion  
P e r io d  
mean sq u are
O v ip o s i t io n  
Per iod 
mean sq u a re
Pos t  ov ipos i t  ion 
P e r io d  
mean sq u a re
T o ta l 819 — — —
G enera tion 3 10485.11-** 615.77** 3574.33**
Color 5 229 .78ns 5 6 .96ns 382.38ns
Marking 3 1 0 03 .19ns 46„77ns 9 5 .88ns
C olor x Marking 15 445 .09ns 131,35ns 423,84ns
R es id u a l 793 411.57 194.40 246.72
^ G e n e ra t io n  x co lo r  x marking p a t t e r n  means a re  shown in  Appendix Table 12.
Table 12. Mean p re o v ip o s i t io n ,  o v ip o s i t io n ,  and p o s to v ip o s i t io n  periods  of four genera tions  of
la b o ra to ry - re a re d  bean l e a f  b e e t l e s .  Baton Rouge, L ou is iana . 1970-71. ^
C o lo r -
P a t t e r n
P r e o v ip o s i t ion P e r io d O v ip o s i t io n  P eriod P o s to v ip o s i t io n  P e riod
i I I I I I IV I I I I I I r 7 I I I I I I IV
YeNo 30.6 22.2 13.6 13.5 16.2 9 .6 19.8 14.4 12.2 7 .9 5 .0 5 .2
YeVi 24.2 21.6 14.1 15.3 11 .4 7 .6 13.0 17.3 17,7 5 .9 12.6 6 .7
YeCo 15.7 14.0 15.2 13.0 17.7 25 .0 15.4 8 .3 4 .3 5 .0 3 .4 3 .0
YeSu 38 .0 13.0 15.1 22 , S 15.0 10.0 7 .6 16.7 4 .9 4 .8 6 ,4 5 .6
BeNo 41.2 17.0 21 .5 18.0 13.0 14.6 10.4 11.9 17 .4 4 .9 8 .9 5 .1
BeVi 46 .4 23.1 25.3 21.1 16.0 11.8 8.1 12.5 8.3 6.1 4 .9 4 .6
BeCo — 15.0 14.0 14.0 - - 8.0 28.3 1.0 - - 21.0 7 .7 74 .0
BeSu 31.0 14 .8 15.0 15.6 22.3 7 .3 7 .5 11.5 33.3 3 .4 4 .0 4 .3
FiNo 27 .6 15.5 18.2 12.2 13.2 15 .8 10.0 11 .4 5 .0 9 .2 11.8 5 .0
PiV i 84.0 33 .3 22.3 29.3 9.5 10.0 11.8 15.0 13.5 5 .3 8 .3 3 .5
PiCo - - 16.0 — — 19.0 - - - - — 5 .0 — —
PiSu 51.5 12.5 1 7 .C — 8.0 15.5 1.0 - - 2.0 3 .5  ' 29 .0
SaNo 35.3 20 .9 13.1 27.3 18.7 9 .9 10.6 5 .5 20,5 3 .8 12.6 10.5
SaVi 43 .0 18.5 15.3 15.9 20.9 12.1 15.9 8.0 10.8 5 .0 4 .6 6.0
SaCo - - 22.6 2 7 .8 13.0 — 4 .6 9 .8 15.0 12.6 4 .6 7.C
SaSu 19.2 18.4 15.7 16.2 20.0 13.0 14.6 9 .7 8.7 15.6 3 .5 4 .8
OrNo 20.2 2 2 .4 15.7 15.3 14.3 11.9 11 .4 3 .7 18.6 4 .8 6 .5 1.0
OrVi 31.5 18 .8 15.3 19.7 17.3 15.7 14.7 16.8 19.7 5 .8 5 .2 5 .0
Or Co 18.0 14.5 13.6 28.5 28 .5 20 . C 16.6 13.5 6 .5 4 .0 5 .8 5 .0
OrSu 31 .8 21.0 13.2 14.2 3 .0 11.7 - - 6 .5 3 .0 10.0 —
CrNo 14.3 14.3 18.0 13.0 11.3 8 .4 9 .0 13.0 15.0 5 .3 3 .0 1.0
CrVi 27 .9 17 .8 23 .5 14.0 11.6 12.8 7 .0 1.0 39 .9 5 .4 24 .3 1.0
CrCo 15.0 16.0 — — 1.0 13.0 - - __ 6.0 7 ,0 - - —
Ci*Su — “ 16.0 "• •• 13.0 ■* ■* • •* 3 .0 mrm
^Number o f o b se rv a tio n s  making up each mean shown in Appendix Table 10.
T ab le  13. L e a s t - s q u a re s  a n a ly s e s  o f  v a r i a n c e  fo r  p ro p o r t io n s  o f  a d u l t  l i f e  sp e n t  in  p r e o v i ­
p o s i t  io n ,  o v i p o s i t i o n ,  and p o s to v ip o s i t i o n  p e r io d s  in  l a b o r a to r y - r e a r e d  female 
bean l e a f  b e e t l e s .  Baton Rouge, L o u is ia n a ,  1970-71. '
Source o f  
v a r i a t i o n
Degrees of 
freedom
P r e o v ip o s i t  ion  
P eriod  
mean sq u a re
O v ip o s i t  ion 
P e riod  
mean sq u a re
P o s to v ip o s i t io n  
P e riod  
mean sq u are
T o ta l 819
G en era t io n 3 0 .034ns 0 .081ns 0 .026ns
Color 5 0 .025ns 0 ,015ns 0 . 001ns
Marking •5 0 .0 0 7 ns 0 ,004ns 0 ,013ns
C olor x  Marking 15 0 . 011ns 0 .007ns 0 .009ns
R e g re s s io n  A p p ro p r ia t  
P e r io d  L in ea r
e
1 25.780** 30.973** 16.808**
R eg ress io n  L ongevity 1 19.171** 3.238** 1.984**
R es id u a l 791 0.017 0.012 0.010
^ G e n e ra t io n  x co lo r  x marking p a t t e r n  means a re  shown in  Appendix Table 14.
Table 14. Mean p ro p o rt io n s  o f  t o t a l  a d u l t  l i f e  spent in  p r e o v ip o s i t io n ,  o v ip o s i t io n ,  and p o s t ­
o v ip o s i t io n  periods  by four genera tions  of la b o ra to ry - re a re d  bean l e a f  b e e t l e s .
Baton Rouge, L ou is iana . 1970-71.^ '
C o lo r -
P r e o v ip o s i t  ion  P e rio d O v ip o s i t io n  P e rio d P o s to v ip o s i t io n  P e riod
P a t t e r n I  I I I I I  IV I  I I  I I I  IV I  I I  I I I  IV
YeNo .539 .610 .407 .450 .268 .256 .504 .427 .212 .176 .131 .165
YeVi .488 .652 .429 .423 .212 .242 .368 .422 .324 .159 .237 .180
YeCo .580 .320 .496 .583 .353 .590 .432 .347 ,113 .110 .110 ,130
YeSu .651 .505 .577 .533 .285 .358 .260 .362 .083 .190 .217 .137
BeNo .579 .574 .574 .531 .208 .324 .270 .350 .226 .147 .199 .159
BeVi .621 .607 .645 .588 .260 .264 .266 .318 .128 .176 .144 .134
BeCo — .495 .410 .160 - - .165 .467 .005 .375 .153 .825
BeSu .408 .616 .673 .583 .350 .296 .223 .320 . 243 .144 .159 .156
PiNo .616 .501 .482 .554 .238 .317 .302 .312 .176 .244 .254 .196
PiV i .615 .641 .519 .603 .135 .264 .293 .353 ,250 .115 .224 .073
rico - - .410 — — .490 _ _ _ _ .120 - -
PiSu - - .770 .448 .370 — .230 .480 .010 — .030 .123 .630
SaNo .489 .635 .485 .615 .266 .291 .299 ,165 .251 .117 .262 .255
SaVi ,510 .573 .524 .595 .315 .347 .386 .255 .175 .115 .132 .200
SaCo - - .628 .564 .380 — .144 .332 .443 .266 .138 .213
SaSu .502 .485 .587 .568 .323 .318 .348 .300 .210 .226 .120 .163
GrNo .477 .593 .554 .870 .264 .297 .316 .170 .278 ,148 .179 .053
Or V i .465 .537 .536 .510 .278 .349 .361 .382 .258 .151 .149 .141
ChrCo .390 .415 .422 ,618 .455 .495 .424 .295 .215 .120 .186 .113
OrSu .565 .830 .505 — .315 .110 .312 — .143 ,110 .232 —
CrNo .433 ,576 .630 .510 .268 .270 .310 .510 ,330 .211 .100 .030
CrVi .496 .531 .500 .980 ,185 .364 .207 .060 .331 .143 .323 .060
CrCo ,740 .460 — _ _ .040 .370 - - .290 .200 - - - -
CrSu - - - - .520 — - - — .420 — - - - - .090 - -
-^Number o f o b se rv a tio n s  making up each mean shown in  Appendix Table 10.
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T able  15. L e a s t - s q u a r e s  a n a l y s i s  o f  v a r i a n c e  fo r  mean lo n g e v i ty  
o f  r e p r o d u c t iv e  and n o n re p ro d u c t iv c  l a b o r a to r y - r e a r e d  
fem ale bean l e a f  b e e t l e s .  Baton Rouge, L o u is ia n a .  
1970-71.
Source  o f  
v a r i a t i o n
D egrees o f  
freedom
Heaj 
sq u are  '  '
T o ta l 168 _ _
G en era t io n 3 5363.39**
P roduct i v i t y 1 956.76*
Color 5 375 .6 4 ns
Marking 3 8 7 . 84ns
P r o d u c t i v i t y  x Color rj 525.80*
P r o d u c t i v i t y  x Marking 3 186.61ns
C olor x Marking 15 272 .C4ns
R e g re s s io n  Number L in e a r 1 3 5 ,34ns
Res id u a l 131 182.92
1) F a0<; * 3 .91  c 1 & 125 d eg rees o f  freedom
F = 2 .27  c 5 & 125 d eg re e s o f  freedom
^ G e n e r a t i o n  x c o lo r  x marking 
T ab le  16.
p a t t e r n  means a re shown in  Appendix
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Table 16. Mean lo n g ev ity  o f four g e n e ra t io n s  o f re p ro d u c t iv e  and
nonreproductive  la b o ra to ry - re a re d  bean l e a f  b e e t l e
fem ales. Baton Rouge, L o u is ian a .  1970-71.
R ep ro d u c tiv e  Females
C o lo r - I I I I I I IV
Marking — _ _
P a t t e r n x n x n x n x n
YeNo 5 7 .0 17 37.6 18 36.1 10 31,1 10
YeVi 51 .2 17 33 .0 14 37 .7 9 37.7 6
YeCo 35.7 3 42 .0 1 32 ,0 5 22 .3 3
YeSu 55 .9 8 25 .8 4 27 .1 7 43 .2 13
BeNo 69.9 25 3 3 .4 36 38 .8 31 33 .0 27
BeVi 68.8 25 3 9 .0 31 3 6 .6 20 36 .3 26
BeCo -- 0 42 .0 2 48 .0 6 88.0 2
BeSu 84.5 4 24 ,0 5 24.5 8 2 9 .4 12
PiNo 43 .8 5 38 .5 10 38 .0 10 2 6 .6 5
PiV i 105.0 2 46 ,5 8 40 .3 8 4 5 .8 4
PiCo 0 3 8 .C 1 0 — 0
PiSu - - 0 59,5 2 29.5 4 45 .0 1
SaNo 72 .5 15 32 .6 18 3 4 .4 17 4 1 .3 4
SaVi 72 .6 8 33.5 f r 3 3 .8 16 27 .9 8
iaCo 0 3 7 .8 5 40 .2 5 32 .0 3
SaSu 4 5 .9 9 4 5 .0 10 31.9 11 2 8 .8 6
OrNo 51.1 20 37.1 19 31.6 26 18.0 3
Or Vi 66.6 12 38.3 27 33.2 20 39 .5 10
Or Co 5 1 .C 2 36,5 2 34 .0 5 4 5 .0 4
OrSu 50.5 5 25 .0 1 32 .8 6 - - 0
CrNo 38.5 4 26 .0 n/ 28 .0 1 25 ,0 1
CrVi 78.0 8 34 .0 l i 52 .8 6 14.0 1
CrCo 20.0 1 34 .0 i 0 — 0
CrSu __ 0 -- 0 30 .0 1 -- 0
T a b le  16 ( c o n t in u e d ) .
N om reproductive  Females
C o lo r -
Marking
I I I I I I IV
mmm mmm
P a t t e r n x n x n x n x n
YeNo 47 .3 43 31 .0 12 50 .0 4 2 6 .0 2
YeVi 54 .9 36 32.2 9 21 .3 5 20 .3 3
YeCo 35 .8 4 0 - - 0 20.0 2
YeSu 45 .3 7 21.3 4 17.5 4 31 .0 6
BeNo 4 8 .0 44 33.1 36 3 1 .8 20 2 3 .4 13
BeVi 52 .3 62 36 .2 36 25 .3 19 18 .9 16
3eCo 16 .4 5 26 .2 5 25 .5 4 15.0 4
BeSu 34 .9 10 31 ,0 7 31 .6 15 22 .3 3
PiNo 44 .1 11 2 8 .4 1C 3 4 .6 8 16.0 2
PIVi 4 2 .5 6 31 .5 8 24 .1 8 20.0 1
PiCo ... 0 20 .7 3 26 .0 7 33 .7 3
PiSu 5 0 .0 1 46 .5 2 22.0 1 0
SaNo 60.1 14 3 6 .8 25 2 6 .6 18 29 ,0 6
SaVl 4 4 .4 9 30.5 13 42 .7 20 27 .2 o
SaCo 128.0 1 82 .0 1 - - 0 29 .7 7
SaSu 67.6 11 2 3 .4 7 30 .2 6 4 6 .7 6
OrNo 52 .2 27 33 .5 20 30 .9 17 4 2 .5 5
Or VI 5 6 .6 21 53 .3 21 2 3 .0 27 21.8 9
Or Co 4 0 .8 5 86.0 1 5 2 .0 1 23 .3 3
OrSu 3 7 .8 5 20.0 2 23 .2 5 33 .5 2
CrNo 60.2 14 4 2 .6 11 14.0 1 0
CrVi 60 .8 16 4 4 .4 _/ 28 .1 8 20 . C 2
CrCo — 0 0 ... 0 0
CrSu 77 .7 3 0 0 15,0 1
Table 17. R e la t io n s h ip  between mean lo n g e v ity  and mating
frequency o f la b o ra to ry - re a re d  bean l e a f  b e e t l e s .
Baton Rouge, L o u is ian a .  1970-71.
C olor
Form







Sa 4 2 .58 .356
Or 38.10 .397
Cr 32.02 .434
r  « - .9 3 8 * * 1)
^ A n a ly s i s  o f  c o r r e l a t i o n  shown in Appendix Table 18,
T ab le  18. A n a ly s is  o f  c o r r e l a t i o n  between mean lo n g e v i ty  and 
m ating  f requency  o f  l a b o r a t o r y - r e a r e d  bean l e a f  
b e e t l e s .  Baton Rouge, L o u i s ia n a .  1970-71.
Source o f  
v a r  i a t  ion
D egrees o f  
freedom
Mean 
sq u a re  '
T o ta l 5 - -
C o r r e l a t i o n 1 . 022**
R e s id u a l 4 .0007
^ 0 1  = 16 .3  c 1 6 . 5 d eg rees  o f  freedom
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Table 19. Least-squares analyses o f  variance for egg-lay ing  days 
and proportion o f  the o v ip o s i t io n  period in egg-lay ing  
days for laboratory-reared bean l e a f  b e e t l e s .  Baton 
Rouge, Louisiana. 1970-71. s'
Source o f  
va r ia t io n





O viposition  
Proportion  
mean square
Total 819 — —
Generation 3 1.53ns 0.09
Color 5 46 .87nS o . o i ns
Marking 3 31.12ns o . o i ns
Color x Marking 15 1 5 .73ns 0 . 0 1 ns










Residual 791 31.00 0 . 0 1
^G eneration  x co lor  x marking pattern  means shown in  Appendix 
Tables 20 and 21.
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T ab le  20. Mean number o f  e g g - la y in g  days per fem ale  o f  l a b o r a t o r y -  
r e a r e d  be^m l e a f  b e e t l e . '  Baton Rouge, L o u i s ia n a .  
1970-71.
C o lo r-
Marking
P a t t e r n
G en era t io n
I I I  I I I IV
YeNo 8 .5 8.2 18 .1 11.8
YeVi 7 .8 6.8 11.0 13.7
YeCo 13 .0 24 .0 14.2 7 .3
YeSu 11.8 8.0 7 .4 8.8
BeNo 9 .2 9 .4 8.2 1C.2
BeVi 12.9 8.2 7 .6 9 .9
BeCo .... 7 .0 19,2 1.0
Be3u 22.0 7.2 6 .9 11.2
FiNo 10.2 9 .9 9.5 9 .4
F iV i 8.0 8.1 9.3 14.0
PiCo 18.0 —
PiSu 8.0 12.8 1.0
SaNo 12,6 8.3 7 .8 5 .0
SaVi 14.8 10.9 10.5 6 .9
SaCo 4.2 9 .0 12.7
SaSu 10.3 11.6 9 .5 6 .7
OrNo 11.1 11.1 9.1 3 .3
OrVi 14.5 11.8 11.5 12.2
OrCo 25.5 19.5 15 .6 13.3
OrSu 13.0 3 .0 10.0 - -
CrNo 7 .8 7 .3 6.0 1.0
CrVi 9 .5 11.3 6 .3 1.0
CrCo 1.0 13.0 - - —
CrSu •« — m  — 12.0
^N um ber o f  
T ab le  10.
o b s e r v a t io n s making up each mean shown in  Appendix
o
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T ab le  21 . Mean p r o p o r t io n  o f  th e  o v i p o s i t i o n  p e r io d  in  a c t u a l
e g g - la y in g  days o f  l a b o r a t o r y - r e a r e d  bean l e a f  b e e t l e .  
Baton Rouge, L o u is ia n a .  1 9 7 0 -7 1 .- )
C o lo r -
Marking
P a t t e r n
G e n e ra t io n
x I I  I I I IV
YeNo .872 .929 .928 .880
YeVi .065 .932 .854 .845
YeCo . 890 .960 .908 .910
YeSu .911 .863 .993 .772
BeNo .867 .909 .950 .873
BeVi .897 .935 .972 .857
BeCo .920 .817 1.000
BeSu .813 .934 .974 .963
PiNo .820 .843 .971 .924
P iV i .835 .905 .918 .950
PiCo ... .950 — —
FiSu — 1.000 .865 1.000
SaNo .781 .932 .879 .923
SaVi .881 .910 .848 .784
SaCo .956 .954 .847
SaSu .799 .910 . 844 .817
OrNo .861 .965 .899 .953
Or Vi .839 .904 .910 .853
OrCo .940 .945 .920 .988
OrSu .927 1.000 .883 - -
CrNo .773 .946 .670 1.000
CrVi .870 .924 .928 1.000
GrCo 1.000 1.000 - -
CrSu - “ .920 " ••
^Number o f  
T ab le  10.
o b s e r v a t io n s making up each mean shown in  Appendix
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T able  22 . L e a s t - s q u a r e s  a n a l y s i s  o f  v a r i a n c e  f o r  egg p ro d u c t io n  
o f  l a b o r a t o r y - r e a r e d  bean l e a f  b e e t l e s .  Baton Rouge, 
L c u is i .an a .  1970-71 .
Source o f  
v a r i a t i o n
D egrees  o f  
freedom
Mean
sq u a re
T o ta l 819 —
G enera t ion 3 66844.01**
C olor 5 19509 .67ns
Marking 3 11228 .10ns
C olor x Marking 15 9 5 9 3 .69ns
R e g re s s io n  O v ip o s i t io n  
P e riod  L in e a r 1 7886775.02**
R e s id u a l 792 13124.41
^ G e n e r a t i o n  x c o lo r  x m arking  p a t t e r n  means shown in  Appendix 
T ab le  23 .
Table 23. Hean egg p roduc tion  o f  la b o ra to ry - re a re d  bean l e a f
b e e t l e s .  Baton Rouge, L o u is ian a .  1970-71. '
C olor - G e n e ra t io n
Marking
P a t t e r n I I I  I I I IV
YeNo 8 5 .8 106.9 290 .8 189.1
YeVi 89.2 86.6 186.9 121.0
YeCo 69.3 369 .0 250 .4 176.3
YeSu 174.6 111.5 102.9 113.7
BeNo 114.0 148.1 117.5 159.7
BeVi 152.0 125.7 101. C 147.3
BeCo - - 81 .5 264.7 19.0
BeSu 195.3 112.2 91 .4 164.7
PiNo 138.6 122.2 116.0 162.2
P iV i 59 .0 129.1 104.0 161.3
PiCo 266 .0 - - --
PiSu - - 182.5 111.8 5 .0
SaNo 141.1 132.6 102.5 57 .0
SaVi 155.1 136.9 149.6 84 .8
SaCo - - 41 .2 102.0 107.3
SaSu 103.4 174.8 123.8 132.8
Or No 109.6 176.4 112.8 74 .0
OrVi 181.0 154.1 191.6 187.0
Or Co 332.0 197.5 327.2 226 .8
OrSu 108.2 16.0 121.2 - -
CrNo 4 9 .0 91.1 69 .0 70 .0
CrVi 131.6 152.5 7S.0 9 .0
CrCo 3 .0 199.0 — - -
CrSu •" *• m . mm 111.0 ■» ~
Number o f  o b s e r v a t io n s  making up each mean shown in  Appendix 
T ab le  10.
Table 24. Least-squares analyses o f  variance for eggs per laying day, eggs per day in  the
o v ip o s it io n  period, and eggs per day through l i f e  for laboratory-reared bean le a f  
b e e t le s .  Baton Rouge, Louisiana. 1970-71. ^
Source o f  
varia tion
Degrees o f  
freedom
Eggs per Egg- 
laying Day
Eggs per Day in  
Oviposition
Eggs p e r  Day 
through L ife
mean square Period 
mean square
mean square
Total 819 - - • • - -
Generat ion 3 172.98* 377.44** 23.00
Color 5 I5.24ns 2 4 .56ns 2 . 0 2 ns
Harking 3 66.30ns 88.64ns 0 . 1 0 nS
Color x Marking 15 32.25nS 31.68ns 1 . 2 0 nS





Days Linear 1 15043.24** — - -
Regression Oviposition  
Period Linear 1 - - 10574.05** - -
Regression Longevity Linear 1 — — 509.38
Residual 791 62.13 64.04 1.85
^G eneration  x co lor  x marking pattern means shown in  Appendix Table 25.
Table 25. Mean number o f  eggs per laying-day, eggs per day in  the o v ip o s it io n  period, and eggs 
per day through l i f e  o f  four generations o f  laboratory-reared bean le a f  b e e t le  
females. Baton Rouge, Louisiana. 1970-71.*'




Laying Day O viposition Period through L ife
I I I I I I IV I II I I I IV I I I I I I IV
YeNo 9.6 15.1 14.7 15.1 8 . 6 14.5 13.7 13.4 1.9 3 .4 7.5 5 .8
YeVi 8.4 13.3 23.7 8 . 8 7.2 12.7 2 2 . 2 7.6 1 . 6 2 . 8 5.3 3 .1
YeCo 5.9 15.4 13.2 20.5 5 .4 14.7 1 2 . 1 19.3 1 . 6 8 . 8 6 . 6 7.5
YeSu 1 2 . 1 1 2 . 6 1 2 . 0 12.4 1 0 . 6 1 1 . 0 11.9 1 0 . 0 3.7 4 .3 3 .8 3.2
BeNo 9 .8 14.8 13.3 15.8 8 . 2 13.8 12.5 1 2 . 6 2 . 1 4 .3 3 .6 4 .8
BeVi 1 2 . 6 14.3 13.2 12.5 1 2 . 0 13.6 1 2 . 8 1 1 . 0 2 . 6 3.9 3 .9 3 .8
BeCo - - 9.7 15.5 19.0 — 8.7 13.8 19.0 - - 1 . 6 5.6 0.3
BeSu 9.3 15.1 1 2 . 1 15.7 10.7 14.1 11.7 15.3 3.7 4 .5 2 . 8 4 .7
PiNo 8.9 14.6 12.3 24.2 8.3 1 2 . 6 1 2 . 0 23.1 1.9 2.7 3.6 5.7
PiVi 6 .9 1 1 . 0 1 0 . 6 1 2 . 8 6 . 0 9.9 9 .8 1 2 . 2 1 . 2 3 .5 3.2 4 .4
PiCo - - 14.8 - - - - - - 14.0 - - - - - - 7 .0 •— —
PiSu — 22.9 9.3 5 .0 — 22.9 8 . 1 5 .0 - - 5.5 3 .8 0 . 1
SaNo 8.3 16.2 16.6 9.9 7 .0 15.5 15.0 9.1 1.7 4 .3 3 .5 1 . 6
SaVi 7.4 14.5 13.1 1 2 . 1 6 . 8 1 2 . 2 1 1 . 8 1 0 . 0 2 .5 4 .0 4 .5 2 .9
SaCo - - 10.4 12.4 7.2 - - 10.3 1 2 . 1 6 . 0 — 1.5 3.3 3 .0
SaSu 8.7 14.2 10.5 24.1 6 .5 12.7 8.7 14.0 1.9 4 .5 3.3 4 .4
OrNo 1 1 . 6 16.6 1 2 . 2 29.7 1 0 . 6 16.0 11.7 29.0 2 . 1 4 .4 3 .7 4 .5
OrVi 1 2 . 6 16.5 13.7 14.4 11.5 14.6 13.4 12.7 3.2 4 .0 5.2 4 .4
OrCo 1 0 . 6 10.3 16.6 18.1 9 .8 9.7 15.1 17.9 5.2 4 .9 8 . 1 5.2
OrSu 7 .8 5.3 1 2 . 8 — 7.3 5.3 1 1 . 0 - - 2.7 0 . 6 3 .4 - -
CrNo 1 1 . 1 15.0 11.5 70.0 9.9 14.3 7.7 5.4 1.4 3.2 2 .5 2 . 8
CrVi 1 0 . 0 1 1 . 8 1 0 . 0 9 .0 9.1 1 1 . 0 9.3 9 .0 2 . 2 4 .6 2 .5 0 . 6
CrCo 3 .0 15.3 — - - 3 .0 15.3 - - - - 0 . 2 5.9 - - - -
CrSu - - - - 9.3 - - - - - - 8.5 — — - - 3.7 - -
**Number o f  observations making up each mean shown In Appendix Table 10.
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Table 26. Least-squares a n a ly s is  o f  variance for mean d a l ly  
o v ip o s i t io n  o f  laboratory-reared bean l e a f  b e e t le s  
through four 1 0 -day In terva ls  beginning at day 11  
a f te r  emergence. Baton Rouge, Louisiana. 1970-71.
Source o f  
v a r ia t io n




Total 289 - «
Generation 3
- tr -f l-
368.40
Time 3 40 .37nS
Color 5 51.05*
Harking 3 63.65**
Time x Color 15 13.75nS
Time x Harking 9 2 3 .5 ln®
Color x Harking 15 20 .29nS
Regression Number Linear 1 0 .08ns
Residual 235 19.15
*^F oi “ 3 .88  c 3 & 200 degrees o f  freedom 
F Qj =» 2 .26 c 5 & 200 degrees o f  freedom
2) Generation x co lor  x marking pattern means shown In Appendix Table 
27.
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Table 27. Mean d a l ly  o v ip o s it io n  o f  laboratory-reared bean l e a f  
b e e t le s  through four 1 0 -day In terva ls  beginning a t day 





1 1  - 2 0 21 -  30 31 - 40 41 - 50
*  n1^ x n x n x n
YeNo 5.1 26 7.0 64 7.5 52 7.9 38
YeVi 5.1 46 5.7 56 5 .9 46 4 .7 2 2
YeCo 4.7 6 4 .3 18 6 .4 1 0 2.3 1 0
YeSu 7.8 1 0 14.8 26 8 . 2 18 0 . 0 10
BeNo 5.2 26 7 .8 72 10.4 6 8 7.3 34
BeVi 5.5 38 9.3 96 9 .9 72 7 .8 64
BeCo - - 0 - - 0 0 — 0
BeSu 9 .0 2 4 .0 2 2 0 .5 2 0 9.7 2 0
PiNo 5 .0 8 0.3 4 4 .1 10 1.7 1 0
PiVi 6 .7 6 8.3 6 — 0 - - 0
PiCo - - 0 - - 0 - - 0 - - 0
PiSu - - 0 - - 0 — 0 — 0
SaNo 2 . 8 18 3.3 74 4 .0 46 4 .0 26
SaVi 9.7 16 8.9 32 5 .7 30 1 2 . 8 28
SaCo - - 0 - - 0 - - 0 - - 0
SaSu 6 . 0 26 * 00 44 0 . 6 2 2 0 . 1 28
OrNo 5.2 52 7.4 108 6 . 6 60 9.5 34
OrVi 1 2 . 8 2 2 9.3 78 7.2 42 7.4 2 0
OrCo 3 .0 2 9.1 16 9.5 1 0 14.3 1 0
OrSu 4 .9 14 9.6 36 8.3 18 2 . 8 8
CrNo 7.4 18 0 .5 14 2 .5 1 0 6 . 0 4
CrVi 8 . 0 6 9.7 28 7.7 12 2.9 1 0
CrCo 1.5 2 - - 0 — 0 — 0
CrSu «• — 0 “ •* 0 0 0
*^n i s  the t o t a l  number o f  female o v ip o s it io n  period days per subclass  
in each 1 0 -day time in te r v a l .
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1 1  -  2 0 21 - 30 31 - 40 41 -  50
x n x n x n x n
YeNo 11.5 50 11.4 76 9.9 36 4 .5 16
YeVi 11.4 50 10.3 44 8 . 8 2 2 4 .5 6
YeCo 20.5 6 17.4 10 9 .9 10 0
YeSu 13.1 24 4 .1 16 16.5 4 - - 0
BeNo 1 2 . 8 134 , 1 2 . 5 142 1 1 . 1 96 7.5 48
BeVi 15.1 86 13.1 1 1 0 9.7 56 10.5 2 0
BeCo 9.2 10 8.9 8 — 0 - - 0
BeSu 14.1 2 2 v 12.3 18 8 . 0 4 - - 0
PiNo 1 2 . 1 34 7.7 46 7 .1 40 2 . 8 30
PiVi 7 .3 18 15.7 30 11.9 30 8 . 0 8
PiCo 11.5 4 16.5 1 0 9.2 6 0
PiSu 19.8 6 2 1 . 0 4 - - 0 — 0
SaNo 11.9 56 13.6 84 1 0 . 6 36 14.6 8
SaVi 11.5 48 7 .8 82 1 2 . 2 38 1 0 . 8 18
SaCo 1 2 . 0 10 5.4 10 - - 0 - - 0
Sa Su 12.5 42 1 2 . 8 62 12.9 26 9.3 1 0
Or No 1 2 . 1 6 6 11.5 74 15.7 36 15.7 26
OrVi 11.5 1 0 0 1 2 . 2 132 9 .1 8 8 7.8 32
OrCo 8.4 1 0 1 0 . 6 14 1 0 . 2 1 0 7.6 8
OrSu 0 - - 0 - - 0 — 0
CrNo 11.3 26 1 0 . 8 24 5.4 16 _  a. 0
CrVi 10.7 42 11.3 78 14.4 2 0 6.5 6
CrCo 26 .0 4 9 .5 10 - - 0 0
CrSu - - 0 - - 0 — 0 - - 0
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1 1  -  2 0 21 - 30 31 - 40 41 - 50
x n x n x n x n
YeNo 14.6 54 13.1 72 15.9 56 19.5 10
YeVi 13.6 46 12.4 52 11.9 2 2 23.3 6
YeCo 12.5 2 2 12.9 36 20.7 18 23.3 6
YeSu 14.6 32 10.3 2 0 6 . 0 8 - - 0
BeNo 1 2 . 2 1 2 0 1 1 . 8 1 0 2 12.7 50 7.7 38
BeVi 11.5 78 1 2 . 0 60 16.6 12 - -  . 0
BeCo 13.9 30 1 0 . 1 46 1 1 . 6 32 9 .8 22
BeSu 11.4 28 1 2 . 0 28 7.5 1 0 0.5 2
PlNo 9 .1 44 11.3 34 13.3 12 9.4 1 0
PiVi 10.4 30 10.7 24 0.3 10 4 .5 1 0
PiCo 0 - - 0 - - 0 - - 0
PlSu 7.2 24 6 . 2 26 5 .8 2 0 - - 0
SaNo 11.7 82 9 .9 64 5.3 2 0 0
SaVi 11.9 6 8 1 0 . 8 1 0 0 4 .8 46 7.9 2 0
SaCo 7.4 30 1 0 . 2 18 2 0 . 8 4 - - 0
SaSu 9.2 44 9.4 48 7 .0 40 0.3 12
OrNo 10.4 1 1 0 10.4 118 8 . 0 56 1.9 2 0
OrVi 1 2 . 2 8 6 1 2 . 8 1 0 2 1 2 . 1 70 19.0 30
OrCo 16.3 26 20.5 32 14.4 18 28.8 1 0
OrSu 11.3 30 9.3 34 6 . 0 12 - - 0
CrNo 10.5 2 1 2 . 0 8 0 0
CrVl 8 . 1 16 16.8 1 0 1 1 . 0 8 0
CrCo - - 0 - - 0 — 0 - - 0

























(con tin u ed )-
Generation IV
1 1  -  2 0 2 1 - 3 0 31 -  40
x n x n x n
13.5 62 8 . 2 58 12.5 28
7.3 32 5 .1 42 9 .8 22
19.7 18 17.5 2 0 27.2 1 0
8 . 6 52 5.3 70 8.5 30
14.3 160 1 1 . 1 154 13.7 62
9.5 98 11.4 116 13.8 70
6 . 2 12 — 0 0
11.7 44 14.6 52 15.3 32
13.2 24 15.1 2 0 15.3 12
8.5 14 1 2 . 6 2 0 1 2 . 6 10
9.2 2 0 10.4 2 0 11.5 12
2.5 2 — 0 — 0
9 .0 2 0 2 .5 8 0
11.5 28 6 . 6 32 17.0 1 0
6 . 8 28 8.3 30 9.2 18
14.0 2 0 1 2 . 0 38 10.7 6
23.3 6 11.5 8 0
8 . 0 44 12.9 50 9.9 48
15.5 1 0 19.3 2 2 13.3 18
— 0 - - 0 - - 0
11.7 6 1 . 6 8 w — 0
4 .5 2 — 0 ----- 0
0 - - 0 ----- 0
— 0 - - 0 - - 0
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Table 28. Least-squares a n a ly s is  o f  variance for mean d a lly  
o v ip o s it io n  o f  laboratory-reared bean l e a f  b e e t le s  
through four 1 0 -day in te r v a ls  beginning at  
o v ip o s it io n  i n i t i a t i o n .  Baton Rouge, Louisiana. 
1970-71.
Source o f  
v a r ia t io n





Generation 3 2 0 0 . 0 1
Time 3 9 .85ns
Color 5 25 .24ns
Marking 3 47 .95ns
Time x Color 15 24 .94ns
Time x Marking 9 11.09nS
Color x Marking 15 19.56ns
Regression Number Linear 1
mC00H•CM
Residual 207 21.25
^ G eneration  x c o lo r  x marking p attern  means shown in  Appendix
Table 29.
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Table 29 . Mean d a ily  o v ip o s it io n  o f laboratory-reared bean le a f  
b e e tle s  through four 1 0 -day periods beginning at o v i­
p o s it io n  in i t ia t io n .  Baton Rouge, L ouisiana. 1970-71.
Generation I
C olor- 1 - 1 0 1 1  -  2 0 2 1  -  30 31 -  40
Marking
Pattern 1 )x n x n x n x n
YeNo 6 .9 116 7.3 6 6 5 .1 28 1 . 8 12
YeVi 6 . 6 1 0 2 4 .0 40 3 .9 30 0 . 2 12
YeCo 5.3 2 0 4 .7 10 3 .1 1 0 lo 0 1 0
YeSu 1 1 . 0 6 6 9.2 34 10.7 12 18.6 1 0
BeNo 6 .9 168 9.7 82 11.4 52 8 . 1 30
BeVi 8 .4 182 8 . 8 1 0 0 8 .9 72 9 .1 36
BeCo — 0 - - 0 0 — 0
BeSu 4 .7 34 3 .4 30 8.3 30 10.9 2 0
PiNo 6 .5 32 16.3 2 0 1 0 . 0 16 _ m 0
PiVi 5 .3 2 0 7 .5 2 - - 0 — 0
PiCo - - 0 - - 0 0 — 0
PiSu — 0 - - 0 - - 0 0
SaNo 5 .8 128 6 . 8 6 6 8 . 0 40 11.5 30
SaVi 8.3 56 1 0 . 0 40 8 . 1 2 2 7.1 2 0
SaCo - - 0 - - 0 - - 0 0
SaSu 6 . 1 6 6 5 .4 38 4 .8 30 4 .6 28
Or No 7.9 146 6 .9 96 7 .0 38 3 .0 10
Or Vi 9 .6 104 8 .9 60 8 . 2 2 0 4 .1 14
OrCo 8 .4 18 9.5 10 14.3 10 16.8 1 0
OrSu 7.6 54 9 .0 24 1 . 6 1 0 4 .0 2
CrNo 5.2 26 1.7 10 3 .6 10 0
CrVi 9.0 50 9 .5 18 2 .9 10 19.6 10
CrCo 1.5 2 - - 0 - - 0 — 0
CrSu — “ 0 0 0 0
^ n  is  t o ta l  number o f female o v ip o s it io n  period days per subclass  
in  each 1 0 -day time in te r v a l.
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Table 29 (con tin u ed ).
Generation II
C olor- o
HSH 11  -  2 0 21 - 30 31 -  40
Marking
Pattern x n x n x n x n
YeNo 9 .9 118 1 2 . 2 46 7 .2 28 - - 0
YeVi 1 0 . 1 80 14.2 2 2 6 . 8 16 2 .5 2
YeCo 18.7 10 15.3 1 0 9 .3 6 - - 0
YeSu 10.9 32 8 . 1 12 - - 0 0
BeNo 12.7 252 12.3 1 2 0 7 .1 64 2 . 6 16
BeVi 12.4 224 11.7 76 4 .2 24 0 .9 12
BeCo 8 .4 14 11.3 4 — 0 - - 0
BeSu 13.0 36 1 2 . 1 8 - - 0 - - 0
PiNo 10.9 62 7.5 40 4 .0 38 2 . 6 14
PiVi 1 1 . 8 52 1 1 . 2 30 13.8 6 - - 0
PiCo 12.9 10 13.7 10 — 0 - - 0
PiSu 20.3 18 — 0 — 0 - - 0
SaNo 1 2 . 2 136 13.2 48 9 .4 10 .... 0
SaVi 9 .9 124 1 0 . 1 58 1 1 . 0 14 — 0
SaCo 7 .9 26 - - 0 - - 0 - - 0
SaSu 13.3 84 1 1 . 8 42 9 .8 14 - - 0
OrNo 1 1 . 8 146 15.7 58 17.4 28 16.6 14
Or Vi 10.3 196 13.0 1 1 0 8 .4 56 9 .9 14
Or Co 1 0 . 0 2 0 9 .0 10 9 .8 1 0 4 .0 2
OrSu 2 . 0 4 ~- 0 - - 0 - - 0
CrNo 11.5 44 6.5 2 0 2 . 0 2 0
CrVi 10.3 98 1 1 . 8 44 14.1 10 — 0
CrCo 18.6 10 3.3 4 — 0 — 0
CrSu 0 0 - - 0 0
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Table 29 (con tin u ed ).
Generation I I I
C olor- 1 - 1 0 1 1  -  2 0 21 -  30 31 - 40
Marking
Pattern x n x n x n x n
YeNo 1 2 . 2 8 8 14.7 64 2 0 . 2 36 11.5 10
YeVi 13.5 72 1 0 . 8 40 19.6 12 2 1 . 0 2
YeCo 12.9 46 16.8 2 2 20.7 12 2 1 . 0 2
YeSu 13.3 44 8 .9 16 - - 0 - - 0
BeNo 1 1 . 0 194 11.4 8 6 11.5 40 6.3 16
BeVi 1 1 . 8 124 1 0 . 2 36 24 .8 4 - - 0
BeCo 11.5 48 11.4 38 1 0 . 6 30 8 . 2 2 0
BeSu 11.4 42 13.2 16 4 .2 10 — 0
PiNo 9.7 6 6 1 2 . 0 34 10.7 10 0
PiVi 7 .8 58 1 0 . 0 2 0 5 .7 10 9 .9 10
PiCo - - 0 - - 0 - - 0 - - 0
PiSu 6 . 8 36 6 .4 24 4 .7 10 - - 0
SaNo 11.3 1 1 0 7 .5 36 5 .3 2 0 0
SaVi 1 0 . 2 132 8 . 6 64 4 .9 2 0 7 .2 2 0
SaCo 7 .2 40 12.9 12 34.0 2 — 0
SaSu 8.7 76 9 .1 40 4 .8 24 0 . 0 10
OrNo 9 .9 2 0 0 1 0 . 0 8 6 4 .1 2 2 7 .9 1 0
Or Vi 11.9 146 12.9 84 16.5 40 14.4 28
Or Co 15.7 40 2 1 . 6 24 19.5 16 22.3 8
OrSu 1 0 . 2 44 1 0 . 1 22 5.7 1 0 — 0
CrNo 6.9 1 0 H 0m 0 ... 0 _ _ 0
CrVi 1 1 . 1 40 3 .3 8 - - 0 0
CrCo - - 0 — 0 — 0 — 0
CrSu 8 .9 10 5 .5 4 - - 0 . . 0
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Table 29 (con tin u ed ).
Generation IV
Color - 1 - 1 0 11  -  2 0 21 - 30 31 - 40
Marking
Pattern x n x n x n x n
YeNo 11.5 92 9 .4 42 19.0 18 25.3 4
YeVi 7 .0 56 3 .6 24 10.7 2 0 4 .2 1 0
YeCo 17.7 32 25.3 16 9 .5 2 - - 0
YeSu 7.3 108 7 .3 42 6 . 8 22 6 . 0 2 0
BeNo 1 2 . 0 240 14.5 1 1 0 1 1 . 8 42 0
BeVi 9 .6 194 12.7 106 1 2 . 2 44 1 0 . 6 8
BeCo 6 . 2 12 - - 0 - - 0 - - 0
BeSu 1 2 . 6 8 8 14.3 48 13.6 14 — 0
PiNo 13.0 30 16.2 2 0 6 .9 12 —_ 0
PiVi 1 0 . 1 36 9 .7 2 0 10.9 8 — 0
PiCo 9 .0 28 1 1 . 8 18 10.5 6 - - 0
PiSu 2 .5 2 - - 0 - - 0 - - 0
SaNo 8 . 6 36 4 .0 2 _— 0 _ _ 0
SaVi 9 .4 58 11.3 14 - - 0 - - 0
SaCo 6 . 2 38 10.4 28 7 .8 10 — 0
SaSu 11.5 48 15.4 16 - - 0 - - 0
OrNo 16.6 14 0 _  - 0 0
Or Vi 10.9 72 13.4 50 6.3 42 1 0 . 2 14
OrCo 14.2 26 2 0 . 1 2 0 11.3 14 — 0
OrSu - - 0 - - 0 - - 0 - - 0
CrNo 7 .0 10 3 .3 4 0 _ _ 0
CrVi 4 .5 2 - - 0 — 0 — 0
CrCo - - 0 — 0 — 0 — 0
CrSu 0 •* 0 0 —— 0
Table 30. O viposition  in i t ia t io n ,  o v ip o s itio n  c e s sa t io n , and 
m orta lity  o f laboratory-reared bean le a f  b e e t le s .  
Baton Rouge, Louisiana. 1970-71.
Day
O viposition  
I n it ia t io n * '
O viposition  
Cessation^) M orta lity^
O viposition
Cessation*) M ortality^)
2 »*> 166 130 27
4 - - 241 395 - - 6 8
6 317 572 — 151
8 3 388 638 - - 207
10 52 477 684 - - 267
12 166 497 702 24 319
14 352 547 718 89 380
16 521 578 729 148 434
18 598 616 742 2 1 1 477
2 0 632 641 753 265 509
2 2 674 669 761 319 553
24 691 689 766 369 572
26 702 706 769 429 609
28 712 722 771 462 629
30 721 747 775 504 658
32 726 763 777 528 679
34 730 771 782 553 701
36 734 777 784 584 713
38 736 781 785 612 725
40 738 786 788 633 734
42 741 - -  . — 649 —
44 744 - - - - 664 - -
46 747 - - - - 679 - -
48 _ _ - - - - 6 8 8 - -
50 — — — 695 —
Observed 820 820 820 820 820
^Measured from adult emergence 
2 )Measured from o v ip o sitio n  in it ia t io n  
•^Measured from o v ip o sitio n  cessa tio n
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Table 31. M ortality  o f  reproductive and nonreproductive 
laboratory-reared  bean le a f  b e e t le s .  Baton 
Rouge, L ouisiana. 1970-71.
Days Reproductive Nonreproductive

















57 6 6 6  709
60 682 729
63 698 740






Table 32. O vip osition  response o f  laboratory-reared bean le a f
b e e t le s ,  beginning at adult emergence and o v ip o sit io n
in i t ia t io n .  Baton Rouge, L ouisiana. 1970-71.
Days
Egg Production 
from Adult ^  
Emergence (xlO )
Egg Production  
from O vip osition  
I n it ia t io n  (xlO )
2 164
4 - - 295
6 - - 425
8 - - 530
10 — 620




2 0 325 933
2 2 414 970
24 500 997








42 934 - -
44 952 - -
46 968 - -
48 981 - -
50 993 - -
52 1 0 0 2 —
2
T otal Egg Production 1137 x 10
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Table 33. L east-squares a n a ly sis  o f  variance for mean weight o f  
bean le a f  b e e tle s  c o lle c te d  from S t . Landry and 
Catahoula P arish es, L ouisiana. 1971.
Source o f  
v a r ia tio n
Degrees o f  
freedom
Mean )2 )  
square
Total 118 —
R ep lica tion 4 31.26**
Color 5 1.89*
Marking 3 3.51**
Color x Marking 15 i . i o ns
R egression Number Linear 1 0 . 0 0 0 2 ns
R esidual 90 0.81
1>F.01  -  3 - 5 4  s 4 & 90 degrees o f  freedom
F.05 " 2 ’ 3 2  ' 5 & 90 degrees o f  freedom
F 0 i  -  4 .0 1  i 3 & 90 degrees o f  freedom
^ R e p lic a t io n  x 
Table 34.
co lo r  x marking pattern  means shown in Appendix
Table 34. Mean weight in m illigram s o f  bean le a f  b e e t le  color-marking pattern su b c la sses . S t.
Landry and Catahoula P arish es, Louisiana. 1971.
Color- I II I I I IV \
Marking
Pattern x n x n x n x n X
YeNo 13.08 126 14.86 96 14.85 108 15.03 134 15.49
YeVi 13.29 95 15.68 96 15.48 152 15.60 123 15.61
YeCo 11.82 33 14.08 32 13.01 25 13.66 19 11.76
YeSu 12.78 52 15.46 48 14.65 44 15.16 43 15.02
BeNo 12.56 89 15.09 71 14.01 315 14.93 199 15.20
BeVi 12.60 61 15.23 69 14.55 364 15.52 154 15.67
BeCo 10.74 16 13.89 19 12.38 52 14.45 34 12.43
BeSu 11.76 24 14.70 18 13.81 73 15.83 38 14.48
PiNo 12.44 19 14.05 24 14.70 34 15.13 31 15.20
PiVi 12.53 16 14.82 17 14.49 38 13.94 17 14.53
PiCo 11.17 9 14.91 8 14.86 5 17.68 4 14.30
PiSu 11.59 7 15.90 6 14.98 6 15.51 15 16.65
SaNo 13.26 59 14.57 24 13.62 42 14.78 36 15.29
SaVi 12.33 27 15.04 64 14.57 46 15.02 33 14.67
SaCo 10.24 8 14.60 8 13.99 7 13.97 7 13.33
SaSu 13.82 14 15.15 17 13.30 25 15.03 12 13.65
Or No 1 2 . 6 6 53 15.13 34 13.65 60 14.79 46 15.44
Or Vi 13.48 32 14.82 29 14.04 67 15.65 39 15.59
Or Co 12.58 13 13.68 6 14.10 6 14.26 9 18.13
OrSu 13.02 2 2 14.40 18 14.50 14 15.01 1 0 15.76
CrNo 13.38 31 14.62 13 14.43 61 15.67 46 15.97
CrVi 13.33 2 1 14.61 17 14.95 . 63 15.55 52 17.13
CrCo 10.97 3 19.30 1 13.65 10 14.62 11 - -



























Table 35. R elationsh ip  between mean lo n g ev ity  o f  laboratory- 
reared bean le a f  b e e tle s  and mean weight o f  f i e ld -  
c o lle c te d  p op u lation s. East Baton Rouge, S t . Landry, 














r -  - .7 2 0  B
14.88
A n alysis o f  co r r e la tio n  shown in  Appendix Table 36.
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Table 36. A nalysis o f  co rre la tio n  between mean lo n g ev ity  o f
laboratory-reared bean le a f  b e e t le s  and mean weight 
o f  f ie ld -c o l le c t e d  populations. East Baton Rouge, 
S t. Landry, and Catahoula P arish es, Louisiana.
1970 71.
Source o f  
v a ria tio n





C orrelation 1 9 9 .36ns
R esidual 4 22.53
Table 37. M ortality  48 hours fo llow in g  treatment o f adult bean le a f
b e e t le s  w ith  to p ic a lly -a p p lie d  concentrations o f methyl
parathion . Baton Rouge, L ouisiana. 1971.
Dosage in  
u g ./b e e t le
Number Killed/Number Tested
Ye Be Pi Sa Or Cr
May 4 . 1971
Control 0 / 1 1 1 / 2 0 0 /  6 0/15 0 / 1 1 0 /  8
.005 1 / 1 1 0 / 2 0 0 / 5 0/15 2 / 1 1 0 /  8
. 0 1 0 / 1 1 0 / 2 0 0 /  6 1/15 0 / 1 1 1 /  8
. 0 2 1 / 1 1 5/20 1 /  6 3/15 1 / 1 1 5 /  8
.04 6 / 1 1 19/20 5 /  6 13/15 1 1 / 1 1 6 /  8
. 1 11/13 2 1 / 2 1 1 1 / 1 1 13/13 7 /  7 1 0 / 1 0
May 12. 1971
Control 12/60 2/39 0 /  9 0/19 0/25 1/13
. 0 1 6/60 5/40 0 / 1 0 2 / 2 0 1/25 1/13
. 0 2 16/45 24/35 6 / 1 0 13/20 1 2 / 2 1 7/13
.04 43/46 33/34 1 0 / 1 0 2 0 / 2 0 2 1 / 2 1 13/13
. 1 41/42 38/38 1 1 / 1 1 2 1 / 2 1 2 0 / 2 0 14/14
June 12. 1971
Control 4/45 2/30 0 / 1 0 1 / 2 0 1/15 0 /  6
. 0 1 7/45 0/30 0 / 1 0 0 / 2 0 2/15 0 /  6
. 0 2 3/45 5/30 3/10 5/20 3/15 0 /  6
.04 37/45 28/30 7 /  8 18/20 14/15 4 /  6
. 1 48/50 44/45 6 /  6 28/28 23/23 1 0 / 1 0
June 30. 1971
Control 1/25 .2 /25 1/25 2/25 3/25 4/25
.015 6/25 2/25 3/25 6/25 7/25 2/25
. 0 2 4/25 11/25 12/25 15/25 17/25 12/25
.03 19/25 21/25 7 /  8 22/25 23/25 20/25
.04 24/25 24/25 - /  o 17/17 24/25 22/25
Ju ly  24 . 1971
Control 1/25 0/25 0/25 0/25 1/25 1/25
.015 4/25 5/25 4/25 5/25 6/25 0/25
. 0 2 11/25 8/25 8/25 16/25 10/25 3/25
.03 12/25 20/25 13/25 20/25 10/25 16/25
.04 17/25 18/25 18/25 16/25 14/25 17/25
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Table 38 . Least-squares a n a ly s is  o f  variance for o v era ll percentage 
p a r a s it iz a t io n  o f the bean le a f  b e e t le  by C elatoria  
d ia b ro tica e  (Shim er). S t .  Landry P arish , Louisiana.
1972.
Source o f  
v a r ia tio n




T otal 23 —
Colors 5 7.34*
Markings 3 1.15nS
R egression Number Linear 1 0 . 3 3 ns
R esidual 14 1.65
n(. = 2 .96  c 5 & 14 degrees o f  freedom
• v J
2)
Figures used in  the a n a ly s is  are shown in  Appendix Table 39.
Table 39. O verall percentage p a r a s it iz a tio n  of the bean le a f  b e e tle  by C ela toria  d iab roticae  
(Shim er). S t .  Landry P arish , Louisiana. 1972.
Color
Marking Ye Be Pi Sa Or Cr
% n % n % n % n % n % n
No 7.83 1175 3.95 1467 2.83 671 3.76 744 4 .8 8 841 2.12 330
Vi 7 .54 1167 4.37 1441 3.37 594 4.17 672 4 .61 738 5.80 345
Co 4.46 157 4 .78 230 2.02 99 5.69 123 5.26 114 4 .76 42
Su 7.78 437 3 .38 533 1.27 236 2.56 256 4.20 238 1.47 136
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Table 40. M ortality  o f bean le a f  b e e tle s  subjected to a constant temperature o f  100° F.
Baton Rouge, Louisiana. 1972.
Days
a fter
I n it ia t io n
Color Marking Pattern
Ye Be Pi Sa Or Cr No Vi Co Su
1 48 14 9 20 35 1 54 50 1 22
2 376 320 121 156 202 65 544 443 58 195
3 428 402 153 201 234 75 629 540 77 247
4 432 438 173 227 256 79 668 589 88 260
5 439 450 179 232 265 - - 689 603 89 263
6 440 451 - - — - - — — — — 265
Observed 440 451 179 232 265 79 689 603 89 265
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Table 41 . M ortality  o f bean le a f  b e e tle s  subjected to  a constant temperature o f 95° F.
Baton Rouge, Louisiana. 1972.
Days
a fte r
I n it ia t io n
Color Marking Pattern
Ye Be P i Sa Or Cr No Vi Co Su
1 24 17 10 6 10 9 18 43 6 9
2 64 66 22 22 36 19 76 97 22 34
3 91 89 45 50 69 35 137 167 27 48
4 117 108 50 60 73 37 162 194 31 58
5 235 279 139 116 172 85 396 428 62 140
7 323 389 183 153 208 108 525 570 77 192
8 379 504 234 187 250 135 666 694 88 241
9 406 529 254 201 266 147 710 741 94 258
10 425 571 302 238 293 159 798 800 103 287
11 431 586 317 255 309 170 832 838 108 290
12 434 592 323 263 320 174 849 852 a*  a* 297
13 434 596 326 268 323 176 860 857 - - 298
14 440 598 328 269 324 - - 865 861 — 301
15 441 — — — — - - 866 — — —
Observed 441 598 328 269 324 176 866 861 108 301
Table 42. M ortality  o f bean le a f  b ee tle s  subjected to  a constant temperature o f  90° F.
Baton Rouge, Louisiana. 1972.
Days
a fte r
I n it ia t io n
Color '■)e / Marking Pattern
Ye Be Pi Sa Or Cr No Vi Co Su
2 106 64 17 21 36 5 121 89 13 26
4 156 113 43 44 69 21 194 180 29 44
6 176 155 73 60 89 44 267 231 41 59
8 198 171 78 66 99 49 298 253 44 67
10 222 201 94 88 128 64 371 292 54 81
12 237 286 132 151 171 83 507 377 67 110
14 310 393 159 184 208 94 632 472 94 151
16 331 439 189 203 228 112 702 540 97 164
18 342 482 203 216 235 118 741 572 104 179
20 359 514 214 229 252 123 782 610 111 188
22 364 530 225 230 265 125 805 631 112 191
24 365 549 235 237 272 129 820 652 116 199
26 368 559 241 244 276 132 830 657 118 206
28 372 573 242 252 285 133 844 679 119 213
30 376 584 247 255 288 134 853 688 121 216
32 377 593 251 258 294 861 700 122 219
34 378 598 252 261 298 - - 867 706 - - 224
36 381 601 253 263 299 - - 869 708 - - 224
38 — 606 254 264 300 - - 873 710 - - 227
40 — 608 — 265 301 — 875 713 - - 228
Observed 381 615 254 266 307 134 884 721 122 230
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Table 43. M ortality o f bean le a f  b ee tle s  subjected to  a constant temperature o f 80° F.
.Baton Rouge, Louisiana. 1972-73.
Days
a fte r
I n it ia t io n
Color Marking Pattern
Ye Be P i Sa Or Cr No Vi Co Su
2 48 30 23 15 18 9 55 60 8 20
4 88 60 33 32 40 24 112 115 16 34
6 131 112 49 46 54 30 161 181 23 57
8 147 126 57 54 65 32 181 208 26 65
10 176 170 74 69 79 38 227 268 29 81
12 193 190 81 77 81 40 246 295 31 89
14 229 220 100 88 100 49 291 343 39 108
16 240 237 116 93 107 50 317 361 42 118
18 272 277 126 108 115 58 361 411 46 133
20 284 287 136 115 120 61 382 432 47 137
24 314 326 145 125 135 73 428 492 51 153
28 348 365 158 134 150 77 470 538 61 169
32 380 387 174 147 163 81 508 583 64 183
36 391 407 181 151 177 89 527 610 69 196
40 403 426 192 164 182 94 548 644 74 201
46 422 440 199 168 192 103 570 669 76 215
52 443 465 215 176 213 111 603 713 86 227
58 455 491 218 187 227 118 640 738 89 235
64 465 509 222 194 236 125 665 758 93 242
70 478 521 226 199 241 127 681 774 95 249
Observed 536 623 260 241 278 158 804 897 107 295
Table 44. M ortality o f bean le a f  b ee tle s  subjected to  a constant temperature o f 70° F.
Baton Rouge, Louisiana. 1972-73.
Days
a fte r
I n it ia t io n
Color Marking Pattern
Ye Be Pi Sa Or Cr No Vi Co Su
7 39 42 17 21 21 15 68 61 12 13
14 85 80 26 36 38 22 106 120 19 41
21 118 107 34 49 54 25 140 162 28 56
28 152 143 49 70 78 34 191 225 42 67
35 171 168 61 80 93 42 228 262 46 78
42 187 189 71 89 97 43 242 290 52 91
49 222 222 82 105 113 46 302 360 61 113
56 257 253 92 114 124 55 319 380 70 125
63 282 284 107 128 135 56 361 422 75 136
70 304 316 119 141 151 64 407 461 82 147
77 312 341 126 155 160 70 439 485 83 158
84 316 358 131 158 168 72 455 501 86 162
91 334 395 146 170 184 80 495 552 88 175
98 342 428 153 187 201 84 536 579 91 190
105 356 447 160 194 209 86 557 600 97 199
112 362 460 167 203 217 88 571 620 98 209
119 372 495 175 213 228 90 601 651 99 223
126 381 509 183 224 237 92 623 677 99 232
133 385 526 189 232 245 99 639 704 100 239
140 390 540 197 240 251 102 656 721 104 245
Observed 416 592 213 260 285 117 707 791 114 277
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Table 45 . M ortality  o f bean le a f  b ee tle s  subjected to  a constant temperature o f  60° F.
Baton Rouge, Louisiana. 1972-73.
Days
a fter
I n it ia t io n
Color Marking Pattern
Ye Be Pi Sa Or Cr No Vi Co Su
7 16 12 5 8 7 3 22 19 6 5
14 53 33 16 31 20 10 73 55 12 24
21 94 54 34 43 37 13 115 94 21 46
28 131 71 46 61 43 17 144 133 28 65
35 161 91 55 87 66 24 193 175 36 81
42 198 121 69 111 90 31 258 225 40 98
49 235 153 82 136 114 46 312 286 49 120
56 267 170 99 158 130 54 352 332 54 140
63 294 195 112 176 144 58 386 376 60 157
70 324 216 127 192 168 63 442 410 67 171
77 334 228 130 200 179 66 466 437 68 176
84 357 242 137 211 187 70 491 459 72 182
91 371 258 143 217 194 72 514 473 76 192
98 388 275 147 224 204 74 544 488 80 198
105 412 281 152 229 218 80 571 511 82 208
112 423 294 155 237 226 82 593 527 82 215
119 425 301 156 241 230 85 607 531 82 218
126 427 312 157 246 232 86 615 541 83 221
133 428 321 159 248 237 87 622 545 85 228
140 431 324 163 252 240 90 633 548 86 233
Observed 440 347 165 267 242 96 663 557 94 243
Table 46. M ortality  o f bean le a f  b e e tle s  subjected to  a constant temperature of 50° F.
Baton Rouge, Louisiana. 1972-73.
Days
a fter
I n it ia t io n
Color Marking Pattern
Ye Be Pi Sa Or Cr No Vi Co Su
7 52 26 21 21 14 4 72 42 14 10
14 70 46 35 46 36 7 119 76 18 29
21 86 73 58 61 52 12 165 104 31 44
28 90 79 59 65 55 12 170 110 32 50
35 96 91 68 72 68 16 197 127 33 56
42 101 103 73 82 71 17 212 139 37 61
49 113 108 77 86 75 18 223 149 40 67
56 121 116 80 94 81 19 239 157 42 75
63 125 131 88 104 92 21 262 172 45 84
70 137 142 93 113 96 21 285 184 46 89
77 149 158 101 122 109 25 314 205 53 94
84 166 180 113 135 113 28 344 228 58 107
91 171 189 117 145 H 9 30 358 243 63 109
98 171 206 123 152 125 33 376 255 67 114
105 172 208 123 152 129 34 378 261 67 114
112 179 218 128 158 135 39 395 271 73 120
119 187 227 137 167 138 41 413 284 77 125
126 201 233 140 170 141 41 427 293 78 130
133 202 240 142 172 145 41 438 296 79 131
140 202 244 145 173 148 43 444 298 80 135
Observed 241 356 185 208 194 61 554 420 113 160
Table 47. Slope o f log-tim e probit lin e s  obtained in  the bean^leaf b e e t le  temperature
to leran ce study. Baton Rouge, Louisiana. 1972-73.
Temperature (°  F .)
50° O' o o
oo
00 o o O O 95° 100°
Color
Ye 1.44+0.12 3.13+0.18 2.28+0.11 1.76+0.06 2.45+0.24 4.06+J.50 6.33+0.83
Be 1.62+0.09 2.82+0.15 2.31+0.18 1.79+0.04 3.0240.27 4.51+0.72 6.18+0.62
P i 1.56+0.07 3.23+0.17 2.34+0.19 1.82+0.07 3.19+3.23 4.40+0.87 5.69+0.59
Sa 1.79+0.12 2.92+0.11 2.22+0.17 1.64+0.05 3.23+0.26 4.0740.48 5.49+0.27
Or 1.65+0.07 3.40+0.26 2.12+0.14 1.71+0.08 2.75+0.19 3.98+3.43 5.01+0.52
Cr 1.69+0.14 2.90+0.13 1.84+0.13 1.58+0.07 3.54+0.23 3.82+0.57 8.30+1.75
Marking Pattern
No 1.58+0.10 2.93+0.16 2.26+0.18 1.69+0.05 2.94+0.24 4.44+0.56 5.74+0.76
Vi 1.51+D.09 3.33+0.21 2.18+0.13 1.7840.05 2.79+0.22 4.03+0.57 5.66+0.51
Co 1.43+0.09 2.51+0.12 2.18+0.10 1.75+0.08 3.06+0.30 3.39+0.14 6.80+0.57
Su 1.91+0.08 2.88+0.08 2.20+0.14 1.74+0.05 2.89+0.24 4.30+0.60 5.83+0.27
Computed from m ortality  data shown in  Appendix Tables 40-46. 174
Table 48 . M ortality  o f  bean le a f  b e e tle s  subjected for 7 days to  constant temperatures ranging





Ye Be Pi Sa Or Cr
60 16/440 12/347 5/165 8/267 7/242 3 /  96
70 39/416 41/592 17/213 21/260 21/285 15/117
80 138/536 118/623 54/260 50/241 59/278 31/158
90 193/381 169/615 77/254 65/266 99/307 49/134
95 323/441 389/598 183/328 153/269 208/324 108/176





No Vi Co Su
60 22/563 19/557 6/  94 5/243
70 68/707 61/791 12/114 13/277
80 170/804 192/897 26/107 61/295
90 293/884 250/721 43/122 67/230
95 725/866 570/861 77/108 192/301
100 689/689 603/603 89/ 89 265/265
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